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Ease of Installation 


Quickness of Adjustment afforded by the adjustable nuts 
are two points you will appre- 


ciate in 


ADJUSTABLE MECHANISM 
SWITCHES 


Think of the time and 
labor saved by using 
switches equipped 
with this simple, yet 
important feature and 
what it means to you 
in the way of profit. 


Call and tet us get you 
acquainted with them 


“O.K.” WEATHERPROOF 


the electrical world’s standard in 
weather protected wires for over 
twenty years. 


Made entirely in triple braid because the test of time 

nt and use have proven its superiority. No hard coated ) 
| surface to crack and peel, or drifting of coating to bottom of wire, 
leaving insulation on top of wire exposed to early rot by heat and water. 
All rough and uneven surfaces which hold moisture, with consequent 
swelling and shrinking, split, frayed and tattered insulation are 
eliminated. 


OTT TOS ATS 


GET CATALOGUE AND PRICE LIST 


PACIFIC STATES ELECTRIC CO. 


The Modern Electrical Supply House 


Distributors for the Pacific Coast 


SAN FRANCISCO OAKLAND LOS ANGELES PORTLAND SEATTLE 


Member Society for Electrical Development—‘*DO IT ELECTRICALLY” 
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HOMESTAKE HYDROELECTRIC POWER PLANT 


BY RICHARD BLACKSTONE 


(This description of a 6000 kw. hydroelectric power plant is of peculiar interest because practically all of 
the power is consumed by one mine, for which the author is chief engineer and assistant superintend- 
ent. It is condensed from an artic le originally published in the Mining World of Chicago, to whom we 
are indebted for the use of the illustrations. The Editor.) 


To secure electric current for operating its mills, construction nor certain of cutting off all the water. A 
mine pumps, etc., the Homestake Mining Company, much more favorable location could have been made 
Lead, S. D., has developed a water power of 6000 kw. about 2000 ft. down stream, with rock exposed in the 
capacity from the fall of Spearfish Creek. It has a_ creek bed, and a narrow gorge to close to, at about 
working head of 665 ft. the same cost as the upper one; but the Chicago, Bur- 

The precipitous sides of the canyon, and the great lington & Quincy railway track upon the ground in- 
length of the contour, led to the conclusion that a tun-_ terfered with this plan. Had the valley been clear of 





General View of Homestake Pipe Line Showing Power House and Pressure Pipe From Standpipe 


nel, as a conduit, was the only satisfactory means for the railroad, a dam at this point, raising the water to 
’ 3 ? oS 


conveying the water to the forebay. A lumber flume the grade elevation, could have made a storage reser- 
could not be considered owing to the rugged nature voir of considerable value as a regulating supply. 
of the mountain slopes. The diversion of the water The dam is of concrete, 400 ft. long. It rests on 


had to be limited to the property lines, and, in order the gravel bed above mentioned, solidified by sheet 
to get the most out of the water, the intake was located steel piling driven to blue shale. It is 25 to 30 ft. 
at the upper line. This location fixed the diversion wide at the bottom, and tapers to the usual apron at 
upon a wide stretch of gravel, not favorable to cheap the top. There are there spillway openings each 12 











en ye 


a He eat oP ahs Aer te 


Semceapmennty sm 


wip tenancies spate Meals Cas <All ti 


a 


Serene 


II 


ee 


SS a 





a ae 


Sill iis Ul stleshcona sins sadeeeninaninativenamemneeheannegel 


190 


ft. wide, with flash-boards arranged in 4-ft. panels, 
which raise the level another 2 ft. These are framed 
in steel posts extending up from the body of the dam. 


POT tops teee 





Intake Head Gates With Trash Rack Supports. 


The diversion near the property line being deter- 
mined upon, the intake was located some 8 ft. below 
the natural bed of the water flowing in the creek. 
To lower the ground water below the tunnel floor, and 
also to allow the excavation for the dam to be freed 
from water to as low a point as possible, a drain ditch 
was excavated cutting the tunnel line about 25 ft. 
below the railroad track, and about 1350 ft long. Ina 
the bottom of this was laid a heavy wood box 2 by 2 
ft., to a flat grade and back-filled with material from 
the excavation. The excavation for the dam was 
made to the depth mentioned. Not finding continuous 
rock crossing the valley of the river bed, and as a 
further precaution against seepage through the gravel, 
continuous lines of Carnegie interlocking steel-sheet 





Headgates to Redwood Pipe and Two Sets Screens. 


piling was driven upon the shales in the tunnel and 
the'shales on the easterly side of the river, as a cut-off 
wall. 

The excavating for the dam was carried on from 
one end continuously, followed by the driving of the 
steel piling; then concrete was deposited in the dam 
in still water, by bulk-heading with plank driven into 
the bottom of the excavation on both sides of the 
piling, leaving the space about the pile heads open. 
The water ran off through the drain ditch. This part 
of the concrete was carried above the water line. 
When set, the planking was removed, the water shut 
out of the trench left about the piles, and concrete 
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then filled in between the piles up to the level of the 
concrete base already placed. 

As a part of the dam and head works, a founda- 
tion for the support of the Burlington tracks was 
made forming a buttress for the steel span of the 
railroad, the tracks being diverted temporarily to the 
grade bed of the river, while the excavation under the 
main line of the railroad was carried on. The track 
was in due course restored. with no interference to 
traffic whatever. 

As a whole, the river bed was gravel and sand of 
class suitable for construction work; the material ex- 
cavated from the dam was sent direct to the crusher 
and mixer, the cement added and the same material 
returned as concrete to the dam. The plant for the 
concrete work consisted of two Smith mixers, each 
'4-yd capacity, and Atlas Portland cement was used. 
For crushing rock and boulders Gates crushers were 
employed. Sand was found in bars along the creek 
and added to that screened from the crusher. 

From the side of one bank just above the dam, 
the water enters the intake of a tunnel extending in 
practically a straight line 23,800 ft. in the direction of 
the power house. This has a width of 6% ft., vertical 
side walls of a height of 5 ft., with an arched roof 
of 3 ft. 3 in. radius. It is protected by trash racks 
and closed at the intake by four 4 by 2 ft. cast iron 
gates made in the Homestake foundry and shop. The 
tunnel was driven through solid rock in sections, cross- 
cuts being made through the hill from suitable points 
along the route. The sides and floor of the tunnel are 
lined with concrete, and the arched roof is similarly 
lined for about three-fifths the distance. 

Preliminary to the driving of this tunnel it was 
determined to use electric energy in the work. The 
Homestake Mining Company was the owner of a 
hydroelectric power plant near the northerly end of the 
tunnel, on Spearfish Creek. This plant was built in 
1904 for the purpose of lighting Spearfish town. It 
was equipped with one 100-kw., 2300-volt, alternating- 
current Westinghouse generator. The water power 
was supplemented by a steam plant sufficient to carry 
the loads when freezing weather cut off the water. 
This electric output was used not to exceed 8 hours 
out of 24. Another 100-kw. Westinghouse generator 
of the same voltage was installed, so both.could be 


‘run in multiple. 


A transmission line was built up the valley to the 
intake, with branches to each station. Transform- 
ers were erected as near the tunnel entrance as con- 
venient, stepping down current to 220 volts, with 
leads to the Temple-Ingersoll electric drills at the 
working faces of the tunnels, and to the Sirocco blow- 
ers, which furnished the ventilation to the miners 
working in the tunnels. It was also used to pump 
water from Spearfish Creek to the several tunnel sta- 
tions. 

It may be of interest to note that the maximum 
metered power used in driving this tunnel seldom ex- 
ceeded 30 h.p. The power ‘used was metered, and 
a daily report made of the current put on to the tun- 
nel transmission line. 

The ventilating was accomplished by means of 
Sirocco fans having a capacity of 500 cu. ft. per min., 
through 2000 ft. of 914-in. galvanized iron pipe made on 
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the ground from sheets delivered there. These were 
put together with slip joints and sealed with muslin 
asphalted to the pipe. The pipe was kept within 200 
ft. of the face of the drift extension, wood boxes being 
used at the discharge ends as protection against flying 
rocks from the blasting and to carry air near to the 
face of the tunnel. 

The tunnel terminates in an open concrete fore- 
bay, 40 by 70 ft., with overflow weir. The entrance 
from this to the pressure pipe, like the main intake, is 
protected by trash racks of l-in. mesh wire screen, 
made in sections and removable, and two 4 by 4 ft. 
gates which, with the hoisting screws, were made in 
the Homestake shops. These, like the other gates, are 
hand-operated. 

From the concrete forebay the water which has 
a flow of 40 to 120 cu. ft, per sec., depending on the 
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The direct line from the forebay to the power 
house passed over a small hill or mound, the apex of 
which was over 110 ft. above hydraulic grade line, and 
this made it necessary to erect some sort of reservoir 
with open connections to the air at that point. As a 
substitute, a large steel cylinder 74 in. in diameter by 
25 ft. long, with four open-stand pipes, each 36 in. in 
diameter and 54 ft. high, was determined upon. The 
two lines of wood-stave pipe enter this cylinder from 
tapering nozzles at the ends. The three pressure pipes 
are joined to it on the side by flanged tapering connec- 
tions. 

A special wind brace consisting of a 4-post steel 
tower, anchored to heavy concrete piers, was built suf- 
ficiently strong to hold the stand pipes against any 
wind that might come, from an ordinary blow to a tor- 
nado, the pipes themselves not having stability or stiff- 





Forebay Taking Discharge From Tunnel. 


water stage in the creek, passes to 1200 ft. of the 
redwood stave pipe line in two lines as an invert, the 
lowest point working under a head of 110 ft. The lines 
begin in steel flanges embedded in the concrete. They 
are composed of redwood stave pipe 48 in. inside diame- 
ter, banded with % and % in. mild steel bands, with a 
tensile strength of from 55,000 to 65,000 lbs. The ™%-in. 
bands are spaced on maximum centers on 10 in., and 
minimum 4 in., for heads up to 56 ft., while the 5¢-in. 
bands are spaced on maximum centers of 10 in., and 
for heads up to 110 ft. The staves were finished 154 
in. for the lower and 2% in. for the higher heads. 

The pipe was fitted with 26 deg. %-in. plate steel 
elbows, with hubs on both ends for staves, and each 
elbow provided with a standard 8-in. flange to connect 
with 8-in. blow-off. This pipe was built of staves 
milled from clear California redwood free from sap, 
knots, shakes, pitch or pitch-seams, of the best grade 
of lumber for the purpose. The staves came accurately 
milled to true radial lines for the diameter required 
and fitted with steel tongues for butt joints. These 
tongues set into kerfs on the ends of the staves, form- 
ing tight joint. The steel bands were dipped in an 
asphaltic coating to protect against corrosion, but the 
staves were not, as such redwood pipe requires no 
protection against decay, either under or above 
ground. This line has shown no deterioration, being 
still in excellent condition. 

The shoes holding the bands are of malleable iron 
of the Allen type for the %-in. band, and the Gazelle 
pattern for the -in. band. 





Route of Pressure Pipe Line. 


ness enough to be safe against wind storms. These 
pipes provide for the escape of air accumulating at 
the high points of the line and also pick up any 
surges that may occur. 

The discharge openings of the cylinder are 40 in., 
tapered to the 34-in. flanges to three lines of pressure 
pipe, totaling 12,164 ft., which are 34, 32 and 30 in. in 
diameter. The larger sizes are spiral riveted pipe, and 
the 30-in. size is welded pipe. Starting from the cylin- 
der there is, for each line, a 34-in. Crane gate valve. 
To this the first length is connected, aggregating 1467 
ft. of 34-in. No. 8 gauge pipe. Then comes 1937 ft. of 
32-in. No. 6 gauge pipe. Forged steel compression 
couplings were used throughout, the pressure provided 
for at the lower end of the 34-in. pipe being 57 Ibs., 
and at the end of the 32-in. pipe 135 Ibs. To 
the spiral rivetted pipe is connected 2100 ft. of 32-in. 
lap-welded pipe, 5/16 in. thick joined by forged- 
steel flanges, except every fifth length, where forged- 
steel compression couplings are used to take care of 
expansion. The pressure provided for at the lower 
ends of this pipe is 185 Ibs. Then follows 5030 ft. of 
30-in lap-welded pipe 7/16 in. thick, with flanged 
joints and couplings similarly arranged, the pressures 
provided for at their lower ends being 287 lbs. All 
of the welded pipe was made from low-carbon, open- 
hearth steel, having a tensile strength of 54,000 to 
60,000 Ibs. per sq. in. 

In the 34-in. line there were placed six bends rang- 
ing from 7 to 16 deg.; in the 32-in. line, three bends of 
7 deg. each, and in the 30-in. line 10 bends of from 11 
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to 22% deg., all being made up in the form of flanged 
elbows. All other bends in the line are five degrees or 
less, and were taken care of by setting the flange at 
the required angle on the pipe. 

The entire lot of material was 
asphalted by the makers inside and out. 


thoroughly 
Each and 





Pelton Wheels and Governors Connected to West- 
inghouse Generators. 


every length of pipe was tested to 50 per cent in excess 
of the required working pressure. The test pressure 
was stamped on the edge of the flange of each piece. 

The pipe lines followed the surface of the ground, 
the beds for the pipe being graded in _ stretches. 
Changes of grade were made at points that, provided 
for economy in grading. The pipes are all laid on con- 
crete shoulder foundations, making them absolutely 
safe against settlement or side movement After test- 





Pressure Lines, Cylindrical Receiver and Standpipes, 


ing all pipes and joints to our entire satisfaction, the 
pipe was covered. 


The Power House. 

The power house is a concrete structure in the 
shape of the letter H, the main generating plant form- 
ing one leg, the switchboard room the connecting bar, 
and the transformer house the other leg. The pipe 
lines pass under the transformer and switchboard 
rooms to the generating room through the basement. 
This piping is all exposed, showing all joints to be ab- 
solutely water tight under 665 ft. head, or 288 Ibs. per 
sq. in. The joints are flanged and bolted with rubber 
gaskets. Expansion joints were provided about every 
250 ft. for the entire length; also from the flange next 
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above expansion joint, heavy iron rods, inserted into 
one hole of the flange on each side of the pipe, lead to 
concrete anchors, insuring against any creeping of the 
pipe down hill. 

Water enters the power house through the three Y 
branches of the 30 in. welded pipe, each of which di- 





Cylinder, Showing 


Pressure Line Leaving 
Gate Valves and Air Intakes. 


34-in. 


vides; and the water impinges through 6 in. nozzles 
directly upon the two runners of an overhung Pelton 
impulse turbine, the wheels of which are placed on 
either side of the electric generator which it drives. 

There are three of these power units, the generator 
in each case being a Westinghouse machine rated 2000 
k.v.a. or 1600 kws. at 80 per cent power factor, and 
capable of standing 25 per cent continuous overload. 
Alternating current, 3-phase, 60-cycles, is generated at 
a terminal pressure of 2300 volts. Excitation of the 
tield coils is effected from two 125 kw., direct current 
generators, each of which is connected to a Pelton 
water wheel, and also to a Westinghouse motor. 

When one of the exciters is started up, it is driven 
irom the Pelton wheel; but may be, as desired, 
switched over to the motor-drive on alternating cur- 
rent from the main generating system. Water is ad- 
mitted to the exciter wheels through independent feed 
lines which, through a cross-connecting main and suit- 
able gate valves, can take their supply from any one 
of the penstocks feeding the main units. 

The transformer house above referred to, forming 
one leg of the “H,” is located over the penstocks. It 
contains ten 666-7 k.v.a. oil insulated, water cooled 
- Westinghouse transformers, arranged in three banks, 
all being wound for 33,000 volts on their high potential 
side. Current, as generated at 2300 volts, is led to the 
double bus bar system of the switchboard, thence to 
the transformers, stepped up to 33,000 volts, and from 
there sent over the transmission lines to the substation 
at Lead, 11 miles distant. 

The Transmission Line. 

There is a double transmission line, consisting of 
two complete 3-wire circuits, the six wires being of 
No. 2 hard drawn copper. A No. 4 copper-clad ground 
wire is carried on top of poles and two No. 12 copper- 
clad telephone wires. The insulators, furnished by 
the Ohio Brass Company, will stand under 45,000 volts. 


The upper cross arms, 4% by 5% in., are each 11% 


ft. long; the lower ones, having the same width and 
thickness, are each 8% ft. long. The line is 11 miles 
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long. It includes 420 cedar poles, with an average span 
of 134 ft. One circuit has capacity to carry the whole 
current output from the generators with small loss, 
allowing the other to be cut out and grounded while 
repairs are being made. 

This transmission line delivers the whole output 
of the Spearfish generating station to the bus bars of 
the Lead substation. The substation at Lead is a 
model of electric equipment for receiving and distrib- 
uting electric energy. Is equipped with lightning ar- 
resters located on the roof of the building, high tension 
oil switches for the control of the lines, three sets of 
step-down transformers, a switchboard completely 
equipped with indicating and graphic meters, power 
factor meters, frequency meters, and everything known 
to electric plant designing and operating engineers. 





Redwood Stave Pipe Installation, Showing Pressure 
Equalizing Standpipe in Background. 


Distribution of Power. 


From the substation the power is distributed to 
the various plants of the Homestake that are operated 
by electricity. Three sets of General Electric trans- 
formers, each set or bank having 2000 k.v.a. capacity, 
step down the current to 11,000 volts, to 2300 volts, and 
to 440 volts. 

The 11,000 volt current is retransmitted to Terry- 
ville and Central City stamp mills, and to the rock 
crushers at Old Brig and Golden Prospect hoists. At 
these hoists it is stepped down to 2300 volts, and drives 
seven 35 h.p. General Electric fly wheel motors to 
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which are belted the No. 6 Gates crushers at these 
hoists. Branches of this circuit lead current to the 
local transformers which are separately housed near 
each mill. Here current is stepped-down to 440 volts, 
with leads directly to the mill motors in the Poca- 
hontas 160-stamp mill, and the Monroe 100-stamp mill 
at Terryville; also to the Mineral Point 100-stamp mill 
at Central City. The local lighting is also taken from 
this circuit. 

The 2300-volt circuit out of the substation drives 
the six 125-h.p. General Electric fly-wheel motors, 
belted to the six Gates No. 6 crushers at the Ellison 
hoist and the four Gates crushers at the B. & M. hoist. 
It is also carried down the B. & M. shaft and drives the 
seven 125-h.p. Westinghouse motors that are directly 
connected to Jeanesville, double-suction 3-stage pumps, 
each having a capacity of 1000 gals. per min., against 
315 ft. head; also three 75 h.p. motors direct connected 
to Jeanesville 2 stage pumps of 500 gals. capacity, 
working auxiliary to the main pumps. A branch is car- 
ried to the regrind, consisting of four horizontal tube 
mills. Each mill has its own motor, and drives through 
reducing gear to proper speed. The circuit leads on 
to a Jeansville turbine pump at the clarifying reser- 
voir, equipped with a Westinghouse 125 h.p. motor 
direct connected, having a capacity of 1000 gals. per 
min. against a 300 ft. head. This pump is of the same 
class and type as the mine pumps. The 2300 volt cir- 
cuit is carried still farther to the Homestake Cyanide 
No. 1, where it is applied to driving air compressor, 
solution pumps, and lighting the plant. 

The remaining bank of transformers in the Lead 
substation, steps down from 33,000 volts to 440 volts, 
and the current is led by heavy stranded copper cables 
to the Lead stamp mills, each having its ecwn feeder, 
and from a central point in the mill, divided to the 25 
h.p. induction motors driving the stamps. All of the 
102. induction motors driving the Homestake 
stamp mills are of the same make and capacity, have 
same speed sized pulleys and are belted by 16 in. 
leather belts to 90 in. cam shaft pulleys, so that all 
stamps are driven at the same speeds. By having mo- 
tors all same standard construction repairs are more 
readily made and mill men better understand their care 
than if of various types. 

Since this power system was started up, it has 
been in continuous operation with no interruption 
whatever to the service, and every detail of it is giv- 
ing entire satisfaction to the management. 





Luminous organisms, such as the fire-fly, give 
light because of the oxidation of some complex phys- 
iologic product, probably a nucleo-albumin according 
to F. A. McDermott in the Transactions of the Illumi- 
nating Engineering Society. The fire-fly expends all 
the energy used in light production within the range 
of the visible spectrum, there being no infra-red nor 
ultra-violet rays. The efficiency is about 0.054 watts 
per candle, about ten times as great as the nitrogen- 
filled tungsten lamp. The luminous tissue of the fire- 
fly may be dried in a vacuum without losing its power 
to produce light when moistened, even after two years 
have elapsed. 
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ELECTRIC DISTRIBUTION 


ELECTRICAL STANDARDS IN SAN DIEGO. 
BY L. M. KLAUBER. 


D. Overhead Construction. 
Section D covers all overhead work except the 


hanging of arc lamps and transformers which are 
treated elsewhere. The items considered are as fol- 


lows: 

D 10 Positions of Lines on D 50 Guying, Bracing and 
Arms. Reinforcing. 

D 20 Pole Setting. D 60 Ties. 


STANDARD 
PRIMARY LINE POSITIONS 
8-PIN ARMS 


Nofe: 8 Pin Primary Arms are used 
in oistricks there are offen several pri- 
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STANDARD 
PRIMARY LINE POSITIONS 


STREET 





STANDARD 
PRIMARY LINE POSITIONS 
POSITION OF SINGLE PHASE (/Ph) 
2300 VOLT LIVES IN COMBINATIONS 
WITH OTHER CIRCUITS 
Se 


STANDARD 
PRIMARY LINE POSITIONS 
POSITION OF TWo ARC CclRCUITS 
IN COMBINATIONS WITH 

OTWER CIRCUITS 


D 30 Arm Spacing. 
D 40 Crossings, 


D 70 Lightning Arresters. 
D 80 Switches. 
D 90 Miscellaneous. 


D. 70: Positions of Lines on Arms. This sub- 
ject is covered by the nine sheets reproduced here- 
with. Sheets D 10.1 to D 10.6 cover primary work. 
It will be noted that as a general rule 2300 volt three- 
phase feeders take the street side, 2300 volt single- 
phase feeders the walk side and municipal are circuits 
the pole positions. The latter are placed nearest the 












STANDARD 
PRIMARY LINE POSITIONS. 
POSITION OF THREE PHASE (37h) 
2300 VOLT LINES IN COMBINATIONS 
WITH OTHER CIRCUITS 
RR 
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STANDARD 
PRIMARY LINE POSITIONS 


4:-PIN ARMS 
Note: 4pin Primary Arms are to 
be used only in Courtry dalrichs 
removed Trom towns and im-— 
portant highways. 
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STANDARD - STANDARD f 
SECONDARY LINE POSITIONS SECONDARY LINE POSITIONS sriiine i 
7 be used on all extra heavy leads 7® be used on all-important leads 4-PIN ARMS 4 
Te be used on light leads. - 
Two Wire 
Ps 





D 201 . hat - Curves, Corners 

| tting—Depth in Ground. ength o Straight and Points of 

Pole Settin - Pole. Lines. Extra Strain. 

Curves, Corners 

Length of Straight and Points of 50 feet 6.5 feet 7.0 feet 
Pole. Lines. Extra Strain, 55 feet 7.0 feet 7.5 feet 
60 feet 7.0 feet 7.5 feet 
30 feet 5.0 feet 6.0 feet 65 feet 7.5 feet 8.0 feet 
35 feet 5.5 feet 6.0 feet 70 feet 7.5 feet 8.0 feet 
40 feet 6.0 feet 6.5 feet 75 feet 8.0 feet 8.5 feet 
45 feet 6.5 feet 7.0 feet 80 feet 8.0 feet 8.5 feet 


POSITIONS OF MAIN LEADS 3 PIN SERVICE BUCK ARM 
———_—————————_——SSa —_—_—_—X—_<_€<_—X——al!ll-= 
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CROSS ARM j SPACING 
== Street or 


VERTICAL SPACING Alley Side 
BETWEEN ARMS 


/ with 20d _ 
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STANDARD , 
CROSS ARM SPACING 


USED SOINTL 
WITH RAILWAY CO. 


pole, since, as they are dead in the day time this 
arrangement permits freer climbing of the pole. Eight 
pin yellow arms are standard for primary work along 
heavy leads; six pin yellow arms are standard in resi- 
dence districts, 

Sheets D 11.1 to D 11.3 cover secondary work. 
The meaning of the letters placed above the pins will 
be evident from Sheets A 40.1 to A 40.5. (See Journal 
for August 15th, p. 146.) In general, it is the inten- 
tion to place the lighting secondaries on the walk 
side and the power secondaries on the street. Six pin 
green arms are standard except in districts covered 
by the direct current circuits where eight pin are 
used. Four pin green arms are often used in farming 
districts where both light and power are fed from a 
single transformer bank. (See Sheet A 40.3, central 
figure.) 

Sheet D 12.1 shows the positions of feeders at the 
cable poles leaving the central station. Sketches sim- 
ilar to this showing feeder positions on important leads 
are often of value to foremen and troublemen. 

D 20: Pole Setting. This division lists the N. E. 
L. A, standard pole setting as shown in the table. In 
adobe soil the setting for curves is used on straight 
line work, 

D 30: Arm Spacing. The standard spacing shown 
in D 30.1 was devised to comply with Statute 499. In 
ordinary leads there is a single primary arm occupying 
the top gain and a secondary arm four feet below. 

The service buck arm illustrated in Sheet D 30.2 
utilizes secondhand four pin arms, which, being less 
than 26 in. between pole pins can no longer be used 
as line arms under the present law. These arms are 
repainted and redrilled eccentrically as shown. This 
permits the use of an obsolete 22 in. brace. The arm 
is attached to the walk side so that the greatest pull 
is against the pole. 
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BUCK ARM CONSTRUCTION 


AT INTERSECTION 
OF STREET AND ALLEY 


Y 


If possi 
ro) abate intersection of street and alley, 
eta ate erms in relative (tioris 
shown. will permit the addition of 
future cross arms in j 





The spacings on joint poles as shown in Sheets 
30.11 and 30.12 are not rigid standards, being subject 
to more or less variation to secure proper crossing 
clearances. 

The buck arm construction shown in D 30.19 is 
so arranged as to produce the minimum change of 
grade in the crossing lines. As the standard street 
poles are 40 ft. and the alley poles 35 ft. the maximum 
change of grade is in the secondary on the street, 
which drops 2% ft. at the buck pole. 


_— 


The Cottrell process for electrical precipitation of 
smelter fumes consists in the conversion of a high- 
tension alternating current of 30,000 to 60,000 volts 
into a direct intermittent current of the same poten- 
tial, and the application of this current to certain elec- 
trodes suspended in a flue conveying the gases to be 
treated. These electrodes in their simplest form con- 
sist of narrow suspended metal plates regularly 
spaced 5 to 12 in. apart, depending on voltage, and be- 
tween adjacent plates, parallel and equidistant from 
them, is stretched a fine wire to every space, the wires 
forming the discharge electrodes and the plates the 
collecting electrodes. There is thus maintained through 
a silent or glow discharge an electrically charged field 
through which the gases travel and all dust or con- 
densed fume or moisture becoming electrified is depos- 
ited on the plates. In the plant of the Balakala Consol- 
idated Copper Company at Coram, Cal., the recovery of 
solids was usually from 80 to 90 per cent, an attain- 
ment not sufficient to meet the demands of the courts. 
Tests with a 50,000 cu. ft. per min. converter-gas 
treater at Garfield, Utah, gave an average recovery of 
lead fumes of 97.25 per cent and of gas from 95 to 100 
per cent. 
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EFFICIENT POWER PLANT MANAGEMENT 


CORRESPONDENCE FILING CLASSIFICATION 


{[Continued.] 


300—Electricity. 
302—Design and Construction Details—Specifications— 
Contracts—Bids. 


(Note:—File under the specific equipment or thing 
involved, if possible.) 
310—Proposed Extensions. 


310.1—Cost Analysis and Unit Costs. 
310.2—Valuation—Preliminary Reports. 
310.3—Investigations, 
310.4—Location. 
310,5—Program of Work. 
311—Tests and Inspection. 
(Note:—File under the specific equipment or thing 
involved, if possible.) 
320—Generation and Transformation of Electricity. 
321—Generators—Exciters—Rotary Converters. 
322—Switchboards—Switching Apparatus—Accessories 
322,1—Line Switches. 
322.2—Station Switches. 
322.,3—Customers’ Service Switches. 


(Note:—Where switches, apparatus, etc., are spoken 
ofp connection with switchboards, put in file 
2.) 


323—Voltage Regulating Apparatus—IRT Regulators— 
Tirrill Regulators. 
324—Transformers—Transformer Oi] and Accessories. 
$24.1—Grounding of Secondaries and Cases. 
324.2—Filter Presses and Filter Paper. 
324.83—Light and Power Transformers. 
324.31—Transformer and Line Voltages— 
Methods of Connecting. 
324.4—Current and Potential Transformers. 
324.,5—Are Lighting Sets—Constant Current Trans- 
formers—Are Lighting Regulators—Arc 
Tubes. 
325—Motors. 
329—Other Electrical Equipment. 
330.1—Repairs, Reconstruction, Etc. 
331—Overhead Supporting Structures. 
331.1—Poles. 
331.2—Cross Arms. 
331.3—Pins and Insulators—Insulator Brackets. 
331.35—Roof and Wall Bushings—Entrance 
Tubes. 
331.4—Hardware—Guy Cable—X Arm _ Braces— 
Bolts—Washers—Lag Screws—Solder. 
331.5—Special Structures—Steel Towers. 
332—Underground Systems. 
332.2—Conduits and Accessories. 
332.3—Manholes and Accessories. 
333—Conductors and Accessories. 
333.1—Conductors—Wires—Aluminum, Copper and 
Other Electrical Cables. 
333.11—Insulation of. 


(For porcelain and glass line insula- 
tors, see 331.3.) 


333.13—Reels for Wire or Cable. 
333.2—Tap-Offs—Sleeves—Joints. 
333.3—Trolley Frogs—Crossings—Other Specialties 
334—Lightning Arrestors and Lightning Protection. 
335—Electric Meters. 
335.1—Repairs. 
335.2—Testing and Inspection, 
340—Telephones and Telegraphs (Signalling Systems—Fire 
Alarms.) 
350—Operating Data—Methods. 
351—Operating Data—Station Records. 
$51.1—Power Purchased or Sold—Data Relating to 





352—Operating Methods. 
352.1—Rules and Regulations. 
359—Troubles and Characteristics of Operation. 


(Note:—File under the specific equipment or thing 
involved if possible.) 


360—Utilization. 
361—Lighting Devices—Lamps and Fixtures. 
361.1—Arec Lamps. 
361.2—Incandescent Lamps. 
361.3—Nernst Lamps. 
361.4—Mercury Vapor Lamps. 
362—Interior Illumination. 
362.2—Interior Wiring. 
362.21—Circular Loom, Porcelain Tubes, 
Knots, Cleats, Cut-Outs, Fuses, Snap 
Switches and other Interior Wiring 
Devices. 
363—Street Lighting. 
363.1—Maintenance—Municipal System. 
363.2—Cluster and Other Ornamental Systems—Or- 
namental Posts. 
364—Electric Signs and Outline Lighting. 
365—Cooking, Heating and Household Appliances. 
365.1—Electric Ranges. 
365.5—Other Cooking Appliances. 
365.6—Laundry and Washing Machines. 
365.7—Vacuum Cleaners. 
365.8—Other Household Appliances. 
365.9—Heating Appliances. 
365.91—Electric Irons, 
365.92—Electric Soldering Irons. 
365.93—Water Heaters. 
366—Power (Loads; Different Kinds of Service.) 
366.1—Irrigation Power and Motors and Pumps 
of Electric Pumping Customers (Includes 
motors and pumps of irrigation customers.) 
366.11—Tests—Inspection— Data. 
366.111—Soil Characteristics—Water 
Duty, 
366.2—Flour Mill Power and Motors for same. 
366.8—Industrial Power and Motors for same. 
366.81—Tests—Inspection—Loads— Data. 
367—Electro-chemical Uses. 
367.1—Storage Batteries—Dry Cells and Other 
Electric Cells. 
367.2—Electro-plating. 
369—Other Uses of Electricity. 


369.1—Fans. 
400—Gas. 
402—Designs and Construction Details—Specifications—Con- 
tracts—Bids. 


(Note:—File under the specific equipment or thing in- 
volved, if possible.) 


410—Proposed Extensions. 
410.1—Cost Analysis and Unit Costs. 
410.2—Valuation—Preliminary Reports. 
410.3—Investigations. 
410. 4—Location. 
410.5—Program of Work. 
411—Tests and Inspection. 


(File under the specific equipment 
volved, if possible.) 


420—Generation of Gas. 
421—-Generating and Purifying Apparatus. 

421.1—Benches and Other Generating Devices. 

421.3—Purifying Apparatus. 
421.31—Condensers (for Gas Plants.) 
421.32—Scrubbers. 
421.33—Purifiers. 
421.34—Ammonia Washers. 


or thing in- 
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422—Conveying—Storing and Mensuring Apparatus, 
421:35—Wash Boxes: : 
422.1—Exhausters—Compressors. 
422.3—Coke Ejectors. 
422.4—Holders and Gas Storage Tanks. 
422. 5—Governors. 
424—-By-products. 
(For Coke, see 731.4.) 
424.2—Tar and Ammonia. 
424.21—Storage Tanks and Wells. 
424.55—Lamp Black and Briquettes—Graphite. 
424.9—Other By-products. 
430—Transmission and Distribution Systems. 
430.1—Repairs—Reconstruction, Etc. 
435—Gas Meters. 
435.1—Repairs. 
435.2—Testing. , 
450—Operating Data—Methods—Supplies. 
451—Operating Data—Station Records. 
452—Operating Methods. 
452.1—Rules and Regulations. 
459—-Troubles and Characteristics of Operation. 


(Note:—File under the specific equipment or thing in- 
volved, if possible.) 
460—Utilization. 


461—Lighting Devices—Burners and Fixtures. 
461.1—Gas Arcs. 

462—Interior Illumination. 

463—-Street Lighting, 
463.1—Maintenance of Municipal Systems. 
463.2—Ornamental Posts, Etc. 

464—Gas Signs. 

465—Cooking—Heating and: Household Appliances. 
465.1—Gas Ranges. 
465.2—Hot Plates—Toasters. 
465.3—Irons (Sad, Soldering, Etc.) 
465.4—Water Heaters and Other Heaters, 
465.5—Ovens and Furnaces. 

466—Other Uses of Gas. 

500—Water and Hydraulic Works. 


Note:+—1l. In the case of a hydroelectric develop- 
ment, the matter as a whole shall be considered 
as hydraulic works, but correspondence relating 
to amaatte —_—— shall be filed’ independently. 
Thus, letters relating to a hydraulic feature of 
the development shall be filed under the 500 
series; letters relating to a feature of the power- 
house structure shall be filed under the 120 se- 
ries; and letters relating to electric details of 
me development shall be filed under the 300 
series. 


501—Water Rights and Agreements—Water Appropriations— 
Sources of Water Supply. 

502—Design and Construction Puialae-Rpesiientione—-Con- 
tracts—Bids. 


(Note:—File under the specific equipment or ome in- 


volved, if possible.) 
510—Proposed Extensions. 


510.1—Cost Analysis and Unit Costs. © 
510.2—Valuations—Preliminary Reports. ° 
510.3—Investigations, 
510.4—-Location, 
510.5—Program. of Work. 

511—Tests and Inspection. 


(File under the specific equipment-or thing in- 
volved, if possible.) 
520—Hydraulic Works. 


526—Dams and Reservoirs. 
'§27—Canals and Flumes. 
529—Other Hydraulic Works. 
529.1—Wells (Not. Irrigation.) 
530—Transmission and Distribution Systems. 
530.1—Repairs—Reconstruction—Etc. 
535—-Water .Meters—Weirs. 
535.1—Repairs. _ 
535.2—Testing. 
550—Operating Data—Supplies—Methods. 
551—Operating Data—Station Records. 


(Note:—File under the specific equipment or thing in- 
volved, if possible.) 
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552—Operating-Methods. 
* ~"552.1—Rules and Regulations. 
554—Pollution and Purification of Water. 
’ §54.1—Water Analyses. 
559—Troubles and Characteristics of eiieetien. 


(Note:—File under specific equipment or thing in- 
volved, if possible} 
560—Utilization. : 
Note:—Irrigation customers are onsidered as elec- 
tric customers. Correspondence relating to them or 


their equipment will therefore be filed under the 
360 series. 


562—Domestic and Commercial Uses. 
563—Water for Municipal Uses. 
563.1—Maintenance of Municipal Systems. 
564—Industrial Uses. 
566—Water Motors. 
580—lIce. 
Manufacture of Ice, Etc. 
580.1—Manufacture of Ice. 
580.2—Operation of Plant. 
580.3—Sales of Ice. 
580.4—Storage of Ice. 
580.5—Quality or Quantity. 
581—Troubles and Characteristics of Operation. 
{To be continued.] 


Melting of cathode copper in the electric furnace 
was the subject of a paper presented before the Salt 
Lake meeting of the A. I. M. E. in August, by D. A. 
Lyon and R, M. Keeney. Its success in the steel in- 
dustry suggests its substitution for reverberatory 
smelting, which is shown to be superfluous and detri- 
mental in allowing the absorption of imipurities which 
must be. subsequently. removed by refining. The elec- 
tric furnace: provides a neutral melting chamber with 
no possibility of gases from combustion being intro- 
duced. The authors believe that a direct-arc furnace 
with a non-conducting hearth, such as the Heroult steel 
furnace would be the most practicable. It is. probable 
that the power consumption would not be over 300 
kw.-hr. per ton of copper melted. Using this figure 
and basing other expenses on electric-furnace steel 
practice, the cost of melting cathode copper in a fur- 
nace of 25 tons capacity per charge should not exceed 
$4.75 -per ton, or 0.238 cents ‘per pound, of copper 
melted, with power at % cent per kw.-hr. 





If iroh were non-magnetic, by some freak of na- 
ture, without otherwise losing its mechanical proper- 
ties, our modern civilization would collapse. The 'pos- 
sibilities have recently been stated by Prof. J. A. Flem- 
ing. Crowds would go as,usual to their railway sta- 
tions, metropolitans, tubes and main lines, only to dis- 
cover, that no electric trains are running. The dyna- 
mos at the supply stations have all ceased to act. Offi- 
cials are frantically endeavoring to find out why the 
current‘is cut off, but all telephones and telegraphs are 
dead. No electric light can be obtained, no electric 
bells; no taxi cabs or motor buses can move because 
their magnetos for the same reason are perfectly use- 
less: No main line trains can run because all’ signals 
are unworkable. No anarchist in his wildest dreams 
could imagine a more complete knockout blow dealt to 
our civilization than would thus be effected. Darkness, 
starvation and unemployment would in one month 
reign in all great cities and all shipping would be sealed 
up in port or lost on the high seas because the com- 
passes. had, ceased. to direct. Factories would be idle 
and electric power supply cut off at the source. All 
business would be arrested. 
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ELECTRICAL SAFETY RULES. 

The U. S. Bureau of Standards in Circular No. 49 
has published a set of safety rules to be observed in 
the operation and maintenance of electrical equipment 
and lines. The pamphlet is divided into three parts. 
The first two parts consist of general rules which apply 
to the employer and to the employe respectively, and 
the third part comprises, under separate headings, 
those special rules which apply particularly to em- 
ployes engaged in special classes of electrical work. 

The section for employers calls for providing 
employes with rules, diagrams and emergency in- 
structions, their assignment to work, according to 
their demonstrated abilities, and the division of re- 
sponsibility among them in a definite manner so that 
danger may not arise through conflict on points of 
authority. The employer is also required to supply 
portable safeguards, to enforce general operating pre- 
cautions and to supply employes with forms for the ade- 
quate reporting of accidents. The final requirement 
is that the rules for employes be strictly enforced. 

Rules for employes in general are subdivided into 
six groups. The first enumerates those general pre- 
cautions the necessity for which seems obvious but 
the non-compliance with which is nevertheless respon- 
sible for many injuries. The second presents general 
operating rules, defining the duties and relations of 
those employes who direct others and the operating 
methods by which safety is required. The third group 
prescribes the precautions for handling live parts under 
varying conditions of voltage and location. The fourth 
and fifth deal with the procedures for assuring the con- 
tinued safety of work about normally live or moving 
parts respectively by avoiding all possible sources of 
misunderstanding in killing parts. The sixth group 
covers in some detail the procedure for making pro- 
tective grounds and short circuits. 

Special rules for employes comprise nine separate 
headings, covering the special hazards of work about 
electrical equipment in stations, at switchboards, about 
overhead lines, in arc lamp attendance, on under- 
ground lines, meter setting, testing, and in tunnel or 
mine work. Each class of worker is directed to famil- 
iarize himself also with the preceding general rules 
which apply to all classes of electrical employment. 

Power Station Operation. 

Do not allow oil cans, tools, and wiping cloths to 
catch in moving parts of machinery. In passing any 
machine in operation be careful not to touch it or to 
allow tools or other pieces of metal to touch the ma- 
chine or its connections. Do not use iron or tin oil 
cans near field magnets. Use only oilers and wipers 
with insulated handles on commutators, switches, and 
other electrical equipment. 

Avoid loose clothing about moving parts of ma- 
chinery and shoes that slip easily on the floors about 
live or moving parts. 

Do not work on or near exposed live parts unless 
authorized to do so, and then strictly observe the gen- 
eral rules for handling live equipment and wires. 

In handling fuses or switches use only the insu- 
lating handles or the special rods or tongs provided. 
Never replace or remove link fuses from live terminals, 
nor remove or replace brushes on live equipment. In 
handling voltage transformer fuses use the insulating 
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rods or tongs and stand on the insulating platforms or 
mats provided. 

Do not work on any normally live part or moving 
part in assurance that it is not alive or will not move, 
unless you have first protected yourself against danger 
by having the live or moving part killed. 

Before doing any work other than regular station 
operation about exposed live or moving parts secure 
special authorization from the chief operator. 

Do not smoke or bring open-flame devices into 
storage battery rooms. 

When working where your eyes may be injured 
by arcing or by flying particles, wear non-inflammable 
goggles. 

When working in an elevated position, keep tools 
and materials not in use in proper receptacles, and do 
not drop tools or materials. Do not work above live 
or moving parts unless necessary. Assure yourself 
of the security of your position and support before 
proceeding with work. 

Promptly report any broken or unsafe tools, de- 
fective safety appliances, or apparatus, or any danger- 
ous condition of equipment or surroundings to your 
superiors. 

Switchboard Operation. 

In handling instrument circuits, never open the 
secondary of a current transformer. 

Do not work on or near exposed live parts unless 
authorized to do so. When working near fuses and 
circuit breakers, be careful to avoid injury from their 
operation. If the hands are exposed to flashes, wear 
insulating gloves. When working on one section of a 
switchboard or in one compartment, mark it conspic- 
uously, and place barriers to prevent accidental con- 
tact with other sections or entrance into other com- 
partments. 

Do not work on any normally live or moving part 
in assurance that it is not alive or will not move 
unless fully informed on the general precautions to 
be used. 

Do not open manual cutouts which are not de- 
signed for opening loaded circuits, unless the circuit 
has first been opened at a proper cutout. When oper- 
ating manual cutouts, keep the body as distant and 
as far below as possible and use only one hand. In 
handling fuses or switches use only the insulating 
handles or the special rods or tongs provided. In 
handling voltage transformer fuses always stand on 
insulating mat or platform. Never replace or remove 
link fuses from live terminals. When cable plug con- 
nectors are used, do not allow one end to remain loose 
while the other is connected to a live terminal. 

Do not report lines or equipment dead for other 
men to work on until the lines or equipment have been 
cut out by air break manual cutouts, protective 
grounds have been applied to the parts so cut off, 
and “Men at work” tags have been attached to the 
cutouts. Also, in reporting, identify the parts by 
position, letter, or number, as well as by description. 

Report to the chief operator any unusual condi- 
tions of load, the opening of any automatic cutout. 
and the indication of anv ground on a normally un- 
grounded outgoing circuit. 

Do not again close circuits above 750 volts, which 
have automatically opened immediately after each of 
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three consecutive closings within ten (10) minutes, 
without special instructions from the chief operator. 
Do not again close any circuit opened by automatic 
cut-outs if persons are known to be working on the 
circuit. 

All metal parts of equipment on switchboards shal! 
be handled as if operating at the highest voltage to 
which any portion of the equipment on the same 
switchboard panel is subject, unless the parts are 
known by test or otherwise to be free from such volt- 
age. 

When an accidental ground is indicated on a nor- 
mally ungrounded circuit, immediately open the cir- 
cuit. If upon a trial closing, you find that the acci- 
dental ground still exists, open again, and do not 
again close without special instructions by the chief 
operator. 

When working in an elevated position, keep tools 
and materials not in use in proper receptacles, and do 
not drop tools or materials. Do not work above live 
or moving parts unless necessary. Always assure 
yourself of the security of your position and support. 

Promptly report to your foreman any dangerous 
condition of equipment, lines, or surroundings, includ- 
ing defective tools, switches, brushes, or protective 
devices, or live cases of apparatus. 


Overhead Line Operation. 

Linemen and assistants, and groundmen, in con- 
struction, extension, removal, and repair work, shall 
study and strictly observe the following rules, as well 
as all the general rules of Part II. 

Before climbing poles, ladders, scaffolds, or other 
elevated structures, first assure yourself that the pole, 
ladder, scaffold, tree, cross-arm, boatswain’s chair, or 
other elevated support is strong enough to safely sus- 
tain your weight and that of the work to be done. 

Poles must be tested for decay near the ground 
line with a bar, screw driver, or other tool, and must 
be sounded for decay at the center by rapping with a 
heavy tool or block of wood. 

When poles or cross-arms are apparently unsafe 
from decay or unequal strains of wires on them, they 
must be properly braced or guyed before climbing. 

Where poles are stepped, make use of such steps 
in climbing. 

Do not support yourselves by pins, brackets, 
eross-arm braces, or wires. 

Do not work on or about overhead lines until 
authorization has been given by the chief operator 
and he has stated whether the section to be worked 
on is dead or alive, and that the circuit is tagged at 
the proper points to show that it is being worked on. 
In all such statements identify the lines on or about 
which work is to be done by position, letter, or num- 
ber as well as by description. Do not go among any 
wires until you know their voltage. 

Leaning over and crowding through wires must 
be avoided. Place yourself so that you will not fall 
on wires should an accident occur. Handle switches 
and fuses only by means of the special- insulating 
handles, rods, or tongs provided. 

When on poles support yourself with both hands, 
unless you are secured in position by an approved 
safety belt or other adequate means. 
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Never open a séries circuit; always connect a 
jumper across any arc lamp or loop in such a circuit 
before working on it. 

Do not depend on the insulation of wires, and 
treat all lines as alive unless they have been killed. 
Treat as alive all lines (unless thoroughly grounded) 
which are being strung near power lines; regard them 
as being of the same potential as the power lines. 

When working on live equipment or lines, never 
allow any part of the body to come in contact with 
any other live or grounded part, other than that 
worked on. While touching power lines or equip- 
ment, avoid touching ground wires, guy wires, span 
wires, metal pipes, metal sheaths, signal lines or equip- 
ment, metal fixtures on poles, or metal poies. While 
touching signal lines or equipment, metal sheaths, 
metal pipes, ground wires, or metal fixtures on poles, 
avoid touching power lines or equipment, guy or span 
wires, 

When working overhead, keep tools and materials 
not in use in proper receptacles; do not throw tools 
or materials to the ground, but lower them. When 
working overhead, or hoisting or lowering materials 
above spaces where traffic occurs, you must have a 
man stationed to warn passers-by. Workmen must 
not stand where they can be struck by materials 
dropped by men working overhead. 

Never string lines above live lines operating at 
over 7500 volts. Never change the strains on a pole 
by adding or removing lines, unless you have assured 
yourself that the pole is equal to the altered strains. 

Report promptly to the chief operator any dan- 
gerous condition observed such as defective insulators, 
pins, cross arms, sagging wires, etc. 

When you find crossed or fallen wires, remain on 
guard and have the chief operator notified. Only when 
authorized by him, may you correct the condition. 

In applying a grounding device, attach it first to 
the ground connection, and then to the parts which 
are to be grounded. In removing such a device, it 
must be removed from the ground connection last. 


Underground Operation. 

All cable splicers and other workmen in under- 
ground construction or operation must study and 
strictly observe the following rules in addition to the 
general rules of Part II: , 

Before opening manholes where traffic may be 
obstructed, have the fire department notified. 

Do not enter manholes until you have assured 
yourself that the manholes are free from dangerous 
gases, by testing with approved safety lamps, by ven- 
tilation, or by other adequate method. 

When removing manhole covers in places where 
traffic occurs, promptly surround the opening with 
a barrier guard, and display danger signals or red 
lights from two sides of the barrier at right angles to 
the direction of traffic. 

Do not enter manholes unless a man is stationed 
at the surface. Do not leave manholes unwatched until 
the manhole covers have been replaced and fastened 
in position. 

Do not smoke or use open flames, matches, or 
torches in or near manholes. Approved safety lan- 
terns only may be used. Avoid sparks in handling 
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live parts or cable sheaths and avoid igniting soldering 
flux in soldering and wiping joints. 

Do not begin work about lines until you have 
received authorization from the chief operator and his 
statement whether the lines are alive or dead; and 
have identified the lines to be worked on by position, 
number, or letter, as well as by description. If lines 
and cables are not properly identified by markings, 
you must not work upon them. Always test cables 
with the test devices provided, before piercing the 
cable sheaths. 

Do not splice live cables operating above 750 volts. 

Promptly report any dangerous condition to the 
chief operator, whether observed in underground or 
overhead construction. Particularly report insanitary 
condition, gas or missing cable tags in manholes, and 
sagging wires or broken supports in overhead con- 
struction. . 

When you find crossed or fallen wires in over- 
head construction or gas leakage from manhole cover, 
remain on guard and have the chief operator notified 
without delay. Only when authorized by him may 
you correct the condition. 

Meter Operation. 

Never leave joints or loose ends of wires untaped. 

Do not open the secondary circuit of a current 
transformer, but short-circuit it, before changing con- 
nections. 

Do not use bare fingers or hands to determine 
whether the circuit is alive. Never remove or replace 
fuses in live circuits except with approved appliances. 

Do not open circuits at meter connections, until 
the circuits have been first properly opened at manual 
cutouts. 

Use only the special hand tools provided, and so 
reduce the danger of short circuits. 

When working where the eyes may be injured 
by arcing, wear non-inflammable goggles with suitable 
glasses. 

Promptly report to your foreman any live meter 
case, or any condition of a meter, of its connections, 
or of overhead lines, which might endanger life and 
property. 

When you find crossed or fallen wires remain 
on guard and have the chief operator notified without 
delay. 

The metal output of California for 1913, according 
to Charles G. Yale, of the United States Geological 
Survey, was $26,812,489, an increase of $428,543 over 
the 1912 production. All the metals except zinc 
showed an increased yield, although the ore treated 
was less in quantity and there were fewer mines 
reporting a production than in 1912. The silver 
amounted to 1,378,399 fine ounces, valued at $832,553, 
an increase of 78,263 fine ounces in quantity and of 
$32,962 in value. The recoverable copper was 34,575,007 
pounds, valued at $5,359,126, an increase of 1,123,335 
pounds in quantity but a decrease of $160,400 in value. 
The decreased value was due to the lower price of 
copper in 1913. The recoverable lead output amounted 
to 3,514,342 pounds, valued at $154,631, an increase 
of 2,369,611 pounds in quantity and of $103,119 in 
value. Only two counties reported any production of 
zine. 
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BUREAU OF MINES’ P. P. I. E. EXHIBIT. 

The United States Bureau of Mines is planning 
a comprehensive exhibit at the Panama-Pacific Ex- 
position at San Francisco in 1915. In arranging the 
exhibit, the bureau has had in mind, not only the value 
of interesting those engaged in the various mining and 
metallurgical industries, but also the education of the 
general public to a better knowledge of the magnitude 
of these industries and to the efforts which are hon- 
estly being made by the miners and mine operators, 
with the assistance of the Bureau of Mines, looking 
toward a more safe conduct of mining and a more effi- 
cient utilization of the products of the mines after 
they are won from the earth, 

The bureau’s exhibit is in the Palace of Mines 
and Metallurgy. An automatic duplex projecting ma- 
chine will continuously show lantern slides illustrative 
of the activities of the bureau and simultaneously give 
descriptions of the lantern slides. Nearby will be 
shown the layout of a model hospital, including a re- 
ceiving room, ward room and operating room, fully 
equipped for demonstrations by the United States Ma- 
rine Hospital Service; also a model of a change and 
wash house, another welfare feature which is being in- 
stalled at modern mining and metallurgical operations. 
A plan of an ideal mining town will be shown. 

First-aid demonstrations will be given frequently. 
An air of reality will be lent to the demonstration by 
the removal of apparently injured men from the exhi- 
bition mine beneath the building by helmet and rescue 
crews. 

A complete display of rescue apparatus and safety 
lamps will be given in a glass smoke-room. Tests of 
safety lamps will be made, showing their tendency, un- 
der favorable conditions, to ignite explosive gas, and 
also showing methods of testing for explosive gas 
by means of their caps. An exhibit of the physical and 
chemical characteristics and constituents of explosives 
is being arranged. 

Visitors going through the exhibition mine will 
regain the surface through the radium booth in which 
actual radium emanations will be shown. Surrounding 
this radium booth, there will be complete exhibits of the 
various ores and of radium products. The metal- 
lurgy of various products will be shown by a compre- 
hensive exhibit. 

The opportunity for increased efficiency in the use 
of fuels will be demonstrated by a device showing 
the proportionate amounts of fuels which go to make 
up the various losses incident to consumption in com- 
parison with that which ultimately goes to useful 
purposes. Typical analysis of coal from the various 
fields will be shown by models and samples, as will 
also the yield of coke and by-products obtained by 
various coking processes. It is expected to show 
smoke-preventing and smoke-producing methods of 
stoking by means of an ingenious motion-picture de- 
vice. 


The steel belt is the most efficient of all forms of 
power transmission. by rope or belt drive, but is so stiff 
and inelastic that the connection is too rigid for any in- 
stallation caring for many load variations, such as an 
electric motor. A long, elastic leather belt has been 
found to give the softest transmission. 
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Speculation, both mental and financial, is rife as 
to the ultimate effect of the European war upon the 
electrical industry. The war has 
already demonstrated the depend- 
ence, or rather the interdepend- 
ence, upon European sources of 
many industries for at least a part of their raw 
materials. Prices have gone up in anticipation of a 
curtailment of supply and manufacturers are already 
seeking new possible sources. 

Franklin K. Lane, Secretary of the Interior, fore- 
saw the effect as clearly as anyone when he stated, 
“A direct benefit of the European war to the United 
States will be its effect in making the people of this 
country realize to a greater extent the value of its 
mineral resources.” The enforced development of 
many of these neglected materials will not only render 
this country independent of all others but actually 
enable it to export much of what it has formerly im- 
ported. 


The Benefits of 
Neutrality 


The chief factor in this manufacturing develop- 
ment will be electricity, as can be easily proved by 
analyzing the materials which Secretary Lane has 
listed in a recent interview. 


First among these are the mineral fertilizers, 
nitrogen and phosphorus. Electricity has made pos- 
sible the utilization of atmospheric nitrogen for both 
fertilizer and gunpowder. Twelve factories with an 
annual capacity of nearly two hundred thousand tons 
of calcium cyanamide are situated in the war zone. The 
cutting off of this supply, the inevitable exhaustion 
of the saltpeter beds of Chili, and the possibility of 
favorable Federal terms for the development of cheap 
hydroelectric power should make this an enticing field 
for the investor. Germany has doubled her crops of 
cereals and potatoes by using from 50 to 100 pounds 
of lime nitrogen per acre, representing an annual con- 
sumption of over five pounds per capita. Less than 
half a pound is now required in the United States, but 
the future consumption will undoubtedly be greater. 

Phosphoric acid can be produced more cheaply by 
means of the electric furnace than by the older 
sulphuric-acid process. The phosphate lands of the 
South and the West are soon to be released for devel- 
opment and will afford another great consumer of 
electric energy. 

In the steel industry electrolytically-refined man- 
ganese can be made to replace the supply now cut off 
from Russia, artificial graphite, a product of the elec- 
tric furnace, is as good as the natural product from 
Ceylon and steel from the electrical furnace is 
now supplanting the more costly crucible steel. The 
electric furnace is also being used to produce the ferro- 
alloys for hardening steel, most of which until recently 
have been imported from England and Germany. 

The electric smelting of zinc, also, is now making 
possible the treatment of low grade ores formerly 
unable to compete with the product from Belgian, 
Prussian, Polish and Austrian “smelters which are in 
the troubled territory. 

These remarks are not intended to convey the 
impression that it is the wish of the people of the 
United States to in any way profit from the misfor- 
tunes on Europe. The assets of the world, not only 
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in money, but in culture, science and progress are 
being destroyed every day that the war continues and 
every citizen of the world must sustain his proportion 
of the loss. The only possibility of ultimate gain lies 
in the likelihood that the horrors and costs of the war 
will lead to a final realization of the barbarism of this 
method of settling differences. 

But now that many of our raw materials, particu- 
larty those of a chemical nature, are no longer avail- 
able from Europe, America is forced to supply the 
deficiency and incidentally to grasp this industrial 
opportunity. 

All of these beneficent utilizations, however, are 
predicated upon the maintenance of that dignified 
policy of absolute neutrality advocated by President 
Wilson. Neither the acid of personal bias ‘nor the 
base desire for gain should be in excess in the salt 
cf friendship for each of the striving nations. An 
indicator far more delicate than litmus is ever-present 
in the reaction of public opinion and the analysts real- 
ize that a prosperous outcome to this nation is depend- 
ent upon the continuance of neutrality. 

The high character of the California Railroad 
Commission is shown not only by its strict adherence 
to what it believes to be right but 


Service : ane 

° by its frankness in admitting when 
Partnership it is wrong. At a time when there 
Relations 


was some question as to the proper 
relationship that should exist between the public and 
the public utility corporation the Commission sug- 
gested that the old-English doctrine of principal and 
agent was applicable. When this plausible theory was 
followed to its logical conclusion it was found to be 
impracticable and unjust in its application to both the 
server and the served. 

The fallacy in this theory of service relationship 
was demonstrated in these columns last April by Mr. 
H. S. Cooper. It was subsequently shown that the 
principal invariably takes the initiative and directs the 
action of the agent. In the case of electric railway, 
telephone, light and power companies improvements 
have usually been initiated by the companies, and con- 
sequently this theory cannot always be made to apply 
in practice. 

Recently Commissioner Eshleman, president of 
the Commission, in the course of the Antioch rate 
decision “rejects Mr. Thelen’s doctrine of agency.” 
He states that “the authorities cited do not at all con- 
vince me that the Supreme Court will ever hold, when 
the matter is directly before it, that the owners of 


public utility property hold such property as an agent - 


at all. In fact that court has in several well-considered 
cases definitely decided that such is not its view.” 

The remaining tenable theory is that of partner- 
ship. It is firmly believed that this theory will better 
conduce to the mutual benefit of both parties. The 
corporations are willing and anxious to co-operate 
with the public as partners, both participating in the 
profits. A ruling along these lines would do much 
to establish confidence and encourage development. 

The Antioch rate decision propounds another 
theory which if followed to its logical conclusion leads 
to a startling result. The claim of the utility that 
rates should be estimated upon the “cost to reproduce 
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new” is not allowed and preference is expressed for 
“the original cost’ as the proper rate-making basis. 

Conceding that it is possible to ascertain the 
amount of money which the utility has wisely and 
honestly invested, assume the case of two hydroelectric 
companies serving the same city, one a pioneer whose 
very mistakes were wisely and honestly made, the 
other a newcomer profiting from the experience of its 
predecessor. Other things being equal the newcomer 
should be able to show the smaller investment, its cost 
of service would be less and its rates would conse- 
quently be lower. 

In accordance with this theory every economy 
practiced and every efficient plan to reduce the cost 
of service would be met by a corresponding reduction 
in rate. 

The inference can be drawn that any such artificial 
effort to regulate competition will inevitably result 
in the survival of the fittest. The theory upon which 
it is based, while appropriate for some cases, should 
not be universally applied, for there is danger of the 
commission thus defeating one of the prime purposes 
of its existence. 

Street railway systems occupy a peculiar posi- 
tiou among utilities in that they thrive in a permitted 

atmosphere of discrimination. With 


Metering other utilities the flat rate system 
Travel of charging is fast falling into dis- 


repute, as it results in abuse of the 
privilege and discriminates against the small user. 

The reason for sparsely settled cities of high 
development and maintenance costs is not deeply hid- 
den. With time, the elimination of the flat rate 
system of street car fares would tend toward lower 
city taxes. 

The object of the flat rate fare in building up the 
outlying residence districts is advantageous only to 
the owners of real estate remote from city centers and 
to those who from choice or necessity live further out. 

The loss from this class of business must be borne 
by the profitable short distance passenger in the busi- 
ness district. This is palpably not in accord with the 
fundamental principles on which the findings of public 
service commissions are based. 

Unlike telephone service, transportation costs less 
with density of population. The excess cost of each 
mile zone served from the center of any city may there- 
fore readily be conceived. 

The zonal fare system or measured service of 
European countries offers the most satisfactory solu- 
tion to this problem of. making just charges for this 


service. Among other advantages of this service 


would be an improvement in the transfer system and 


partial elimination of its abuse. 

The statement has often been made that street 
railway fares are lower on this side the water, but the 
official English figures show that the average fare is 
2.1 cents as against five cents in this country. In 
Scotland it is stated to be 1.9 cents. There may be 
reasons which would modify this difference, but there 
is no doubt but that a reduction would be effected 
if this system were adopted, and to the advantage of 
downtown traffic. Both the company and the passen- 


ger would profit by a reduction in short distance fares. 
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PERSONALS 


J, Gibson has been appointed manager of the B. C. Tele- 
phone Company at Greenwood, B. C. 





S. A. James, representing the Olston Electric Stove Com- 
pany, is visiting the Pacific Northwest. 


F. N. Cooley, supply specialist, Western Electric Com- 
pany, was at Portland, Ore., during the past week. 


R. D. Holabird, president of the Holabird, Reynolds Elec- 
tric Company of San Fiancisco, is at Lake Tahoe. 


H. C. Goldrick, Pacific Coast sales manager of the Kel- 
logg Switchboard & Supply Company is at Los Angeles. 


J. F. Ryan, manager Portland, Ore., office Western Elec- 
tric Company, visited Seattle, Wash., during the past week. 


Cc. W. Yerger, representative of H, B. Squires Company 
at Los Angeles, has returned from a visit to San Francisco. 


Elgin Stoddard, vice-president and general manager of 
Charles C. Moore Company, engineers, has returned from a 
business trip through the Southwest. 


R. H. Kennedy, representing the American Electric 
Heater Company, called on the Portland, Ore., trade last 
week. 


Howard Harris, secretary of the Fowler Telephone Com- 
pany, has returned to Fowler, Cal., from a visit to San Fran- 
cisco, 


L. F. Youdall, manager of the Electric Machine & Equip- 
ment Company of Stockton, was at San Francisco during the 
past week, 


L. F. Mershon, secretary of the Turlock Home Telephone 
& Telegraph Company at Turlock, Cal., visited San Francisco 
during the past week. 


G. C. Harris, president of the Tulare Home Telephone 
Company, has returned to Tulare, Cal., from a trip through 
the Pacific Northwest. 


A. J, Myers; Pacific Coast manager for the Wagner 
Electric Manufacturing Company, has returned to San Fran- 
cisco form Los Angeles. 


H. R. Noack, president of Pierson, Roeding & Company, 
is again at his desk in San Francisco after a successful 
fishing trip in the Sierras. 


H. N. Lauritzen, Pacific Coast manager Holophane Works 
of General Electric Company, is confined to his home in 
San Francisco by illness. 


Miles Bronson, general superintendent of the New York 
Central & New Haven (electrical divisions), is visiting cities 
in-the Pacific Northwest. 


Cc. C. Hillis, treasurer and general manager of the Elec- 
tric Appliance Company, San Francisco, is planning to leave 
for the East on September 4th. 


N. K. Cooper, salesman with the San Francisco office 
of the Westinghouse Electric & Manufacturing Company, is 
hunting big game in the vicinity of Mt. Lassen. 

J. Q. Brown, formerly chief engineer for the San Fran- 
cisco & Oakland Terminal Railway Company, is manager 
for a new electric power company at Rochester, Nevada, 

A. V. Olsen, salesman with the Electric Railway & Man- 
ufacturers’ Supply Company has returned to San Francisco 
from Chicago, where he was called by the death of his father. 


F. G. MacGougan, commercial superintendent of the 


British Columbia Telephone Company, has returned to Van 
couver, B. C., from an inspection trip through the Kootenay 
district. 


T. E. Bibbins, local manager of the General Electric Com- 
pany, is making an automobile trip through northern Cali- 
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fornia with E. O. Shreve and John Hood of the San Francisco 
office. 


P. B. Wilson, district agent at Madera for the San 
Joaquin Light & Power Corporation, was a recent visitor 
in San Francisco, enroute from Portland, where he has been 
spending a vacation period. 


Orman Higman, chief electrical inspector of the Domin- 
ion of Canada, visited Canadian Pacific Coast cities during 
the past week, on a tour of inspection of the various govern- 
ment laboratories in the West. 


E. R. Weeks Jr., an electrical engineer of Spokane, 
Wash., was travelling in Belgium at the outbreak of war In 
Europe. He succeeded in making his way to Brussels and 
was ultimately able to reach home. 


P. Loyd Lewis, manager of the Wagner Electric Manu- 
facturing Company at Kansas City, has been investigating 
the business situation on the Coast, with special reference 
to opening a branch office at Los Angeles, 


H. L. Blackstone, formerly travelling freight agent for 
the Western Pacific Company, has been appointed general 
agent for the Northern Electric Railway Company, with head- 
quarters at the company’s new office at 332 Pine street, San 
Francisco. 


H. K. Dutcher, consulting electrical and hydraulic engi- 
neer, has just returned to Vancouver, B. C., from an Eastern 
trip made in gonnection with the two million dollar hydro- 
electric development project for the city of Calgary, Alta., 
on the Elbow River, 


Raymond Akerman, special representative of the Capital 
Electric Company of Salt Lake City is making a tour of the 
Eastern cities, visiting the factories and sales offices of 
many of the companies which his company represents in the 
inter-mountain district. 


C. H. Fletcher, chief electrician of the city of Vancouver, 
B. C., was tendered a vote of thanks by the mayor and coun- 
cil of the city for the very creditable performance of trans- 
ferring the police patrol system from one building to another 
without the loss of a call. 


David B. Steinman, on a year’s leave of absence from 
the engineering department of the University of Idaho, 
Moscow, Idaho, is now at New York with the Lindenthal 
Company, having decided to resign from the university staff. 
Dr. Steinman left Moscow during the early part of June. 

H. J, Adams, student at the University of Idaho, Moscow; 
L. W. Blymer, electricitan in charge Lincoln & Clunie Elec- 
trical Advertising Company, Mills Building, San Francisco; 
C. A. Cannon, operator, Pacific Power & Light Company, 
Bodfish, Cal., and M. F. Fenton, San Diego, Cal., have been 
elected associate members of the American Institute of Elec- 
trical Engineers. 

J. J. Lampert has been placed in charge of the newly 
equipped shop for charging electrical devices which has just 
been put into commission by the Chanslor & Lyon Company 
at Seattle. The care of storage batteries has become more 
important than ever now that so many cars, both low and 


*high priced, are equipped with electric lighting and self- 


starting systems. 

Axel Nielsen has returned from Denmark to resume his 
duties at Stanford University. J. W. Davis, who acted as Mr. 
Nielsen’s substitute during the past year, is now with the 
electrical department of the University of Illinois. Mr. 
Nielsen is giving particular attention to electrical analysis, 
and is in charge of standardizing and theoretical investiga- 
tions in the electrieal laboratory of the University. 

F. B. Uhrig, western district manager for the Western 
Electric Company, is at Salt Lake City on a regular tour 
of inspection. Mr. Uhrig states that so far he has not been 
able to discern any marked effect of the war on the business 
of his company in this territory. Few large enterprises were 
in progress at its beginning and the bumper crops being 
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obtained throughout the entire West have tended to sustain 
the demand for the smaller detail and supply material. He 
reports a healthy co-operation between the central stations, 
jobbers, dealers and contractors throughout practically his 
entire territory. 


Harris J. Ryan, professor of electrical engineering at 
Stanford University, recently returned to the University 
from La Jolla, He reports that in addition to improvements 
in the sustained high frequency, high voltage generator 
which he has been experimenting with during the past year, 
three transformers have been installed in series to give 165 
kilovolts. A main condenser with 350 kilovolt insulation 
has also been installed for the promulgation of shock, and 
for tests on high frequency flash-over and standing waves. 
A 350 kilovolt, 60 cycle transformer has recently been 
ordered, and will be connected to the present transformers 
so as to give a maximum r.m.s. voltage of 515 kilovolts with 
one terminal grounded. Professor Ryan’s high voltage labor- 
atory is rapidly being equipped to provide a source of every 
recognized form of electrical action for instruction and inve:- 
tigation. 

George Kidd, the newly ap- 
pointed manager of the B. C..Elec- 
tric Railway Company, Ltd., at 
Vancouver, B. C., entered the serv- 
ice of this company in January, 1908. 
He was secretary of the London 
office until March, 1911, when he 
left for Vancouver to be comptroller 
and assistant to the general man- 
ager. This position he occupied 
until May 6, 1914, when on account 
of Mr. Sperling’s departure for 
England on company business, he 
was appointed general manager. His late appointment, 
already referred to in these columns, has met with general 
favor and his regime has commenced with several acts which 
will make for a close bond between the company and the 
public, and the employes. Mr. Kidd was responsible for a 
donation by the company of $1000 for the city of Vancouver 
Patriotic Fund, and for an arrangement whereby men in 
uniform are transported free of charge over some parts of 
the company’s system, and on parts where this was found 
to be impracticable, for a grant to them of $500 for car 
tickets. 





OBITUARY. 

H. A. Tedford, engineer in charge of the southern dis- 
trict of the Northern California Power Company died at 
Willows, Cal., on August 24, 1914, following an operation for 
cancer, Mr. Tedford was the oldest and most beloved 
employe of the company, having been in active service since 
the first operations in 1901. He had direct supervision over 
the construction of the Kilarc, Volta and Inskip power plants 
and held other positions of responsibility which proved his 
high character and great ability. He is survived by his 
widow and two children who reside in the town of Willows. 
His death is the source of great sorrow to all who came in 
contact with him and who agree that this world is better for 
his having lived in it, 








ELECTRICAL MEN ENJOY MOVIES. 

On Tuesday last a representative gathering of San Fran- 
cisco electrical men attended a moving picture exhibition at 
the Palace Theater, where two films prepared by the Society 
for Electrical Development were exhibited. The invitation 
was extended through the courtesy of the theatre manage- 
ment and the American Motion Picture Company in apprecia- 
tion of the courtesy shown the latter concern by various elec- 
trical manufacturers whose co-operation in the loan of vari- 
ous matrials and products is gratefully acknowledged. 
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MAZDA PUBLICITY BUREAU. 

Pacific Coast offices of the Mazda Publicity Bureau have 
just been opened in the Rialto Building, 
H. H. Cudmore, director. 

The Mazda Publicity Bureau of General Electric Company 
is a new organization, general in scope, planned to assist in 
stimulating the sales of Mazda lamps, irrespective of brand. 
This is to be accomplished by an 


San Francisco, by 


intensive, localized cam- 


paign of maintaining and extending the good will in the 
trade mark “Mazda.” 
Mr. Cudmore needs no introduction to the electrical 


men of the Pacific Coast. First as manager of the Brilliant 
Electric Co. of Cleveland, then as adjuster for the lamp com- 





H. H. Cudmore, Director Mazda Service Bureau 


paneis, and recently as special representative for the Society of 
Electrical Development, his pleasing personality and action- 
getting ability have endeared him to the entire industry. He 


wil] be assisted in his work as director by A. B. Bond, cen- 


tral station stimulator, Clark Baker, agents’ stimulator and 
F. J. Blaschke, in charge of publicity and exhibits. 

This organization plans to teach the trade and the con 
sumer in a commercial manner that “Mazda means some- 


thing?” 
and other forms of effective publicity they will demonstrate 
the aid of Mazda They will tell of the 
work, the laboratory tests, the manufacturing care and the 
sales service that benefit the 
be accomplished by 
Pacific Coast community. to educate the 
public that Mazda stands for quality, quality being to a lamp 
what character is to a man. By this 
be made the “buy-word” of satisfactory lamp service. 


By means of bill-boards, street cars, window cards 


service. research 


Mazda consumer. This is to 


sectionalized work in each 


Their 


personal 


purpose is 


means Mazda is to 
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PACIFIC COAST A. I. E. E. CONVENTION. 

Members of the American Institute of Electrical Engi- 
neers are cordially invited to attend the Pacific Coast Con- 
vention of the American Institute of Electrical Engineers to 
be held in conjunction with the Northwest Electric Light & 
Power Association, at the Davenport Hotel, Spokane, Wash- 
ington, September 9-11, inclusive, 1914. 

An excellent program is being arranged which will in- 
clude technical papers and discussions dealing with western 
subjects or written by Western engineers. Excursions to 
the power plants of the Washington Water Power Company 
and of the Inland Empire Railway, one of the most extensive 
single-phase railways in the world, will be made. In addition 
to excursions there will be various forms of amusement and 
entertainment provided for the members, including entertain- 
ment especially for the ladies who may accompany members. 

A rejuvenation of the Jovian Order will be held on Sat- 
urday evening, September 12th, in the Knights of Pythias 
Temple, the entire building having been rented for the occa- 
sion. I, A. Shorne is in charge of all arrangements and has 
made provision for a colored quartette, colored soloists, 
colored string quartette and soloists of international fame. 

Following the rejuvention a southern style banquet is 
planned, with colored waiters in proper southern dress. All 
food for the banquet to be cooked by electricity. 

H. B. Haggenmiller is in charge of the degree work and 
is having frequent rehearsals so that a complete rendition 
of the ritual can be given. The floor work is in charge of E. 
J. Simons. To assist him in his work he has decided to 
select his imps from visiting delegates. 

H. L. Bleecker will be toastmaster at the banquet. 

The degree team will consist of L. F, Austin, Jupiter; 
H. K. Stacy, Neptune; C. F. Uhden, Vulcan; H. L. Bargion, 
Pluto; M. Sebern, Mars; J. A. Gorman, Apollo; C, L. Bank- 
son, Hercules; L. N. Rice, Avrenim; H. G. Peirce, Mercury. 

The usual arrangements for transportation have been 
made. Members from California, Colorado, Idaho, Montanz, 
Nevada, Oregon, Utah, Washington, Wyoming and British 
Columbia should purchase a first-class full fare one-way ticket 
to Spokane, and secure from the ticket agent a Standard Con- 
vention Certificate. When this certificate has been signed 
by the secretary of the convention the return ticket may be 
obtained at one-third single fare. Tickets for the return jour- 
ney will be issued by the same route only as used on the 
going journey, and will be good for continuous passage only. 

Following is the list of papers to be presented at the In- 
stitute Meeting: 

“A Distribution System for Power Purposes,” by F. D. 
Nims, Vancouver. 

“Electrical Application in the Lumber Industries,’ by 
E. F. Whitney, Portland. 

— “Operation of the Butte-Anaconda and Pacific, 2400 V. 
D.C. Railway,” by J. B, Cox, C. A. Lemmon, Schenectady. 

“Considerations in the Application and Control of Elec- 
tric Motors for Gold Dredges,”’ by G. B, Rosenblatt, Salt Lake 
City. 

“The Effect of Delta and Star Connections Upon Trans- 
former Wave Forms,” by Prof. Leslie F. Curtis, Seattle. 

“Economy in the Operation of 55,000 Volt Insulators,” by 
M. T. Crawford, Seattle, 

“Electric Transmission at 150,000 Volts for Pacific Light 
& Power Corporation,” By E. Woodbury, Los Angeles. 

Report of Work Done by Joint Committee on Inductive 
Interference With Telephone Lines, by A. B. Babcock, San 
Francisco. 

The papers prepared for the association meeting include 
the following: 

“Rates and Physical Valuation of Public Utilities,’ by W. 
W. Cotton. 

“Outdoor Substations” by J. C. Martin. 

“Electric Power Development on the Pacific Coast,” by 
W. E. Herring. 
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“Organization and Operations of Branch Offices and 
Plants,” by L. A. McAuthur. 

“Extension of Electric Service,” by M. C. Osborn, with 
supplement by James E. Davidson. 

The other details, including those for entertainment, were 
published in this journal of August 1, 1914. 


PACIFIC COAST GAS ASSOCIATION CONVENTION. 

The 22d annual convention of the 
Pacific Coast Gas Association will con- 
vene at Long Beach, Cal., on September 
15, 16, 17 and 18, 1914, and will be pre- 
sided over by Mr, Champ §S. Vance of 
Los Angeles, California. 

The address of welcome to the mem- 
bers of the association will be delivered 
by Hon, L. N. Whealton, mayor of the city of Long Beach, 
and Mr. P. E. Hatch, president of the Long Beach Consoli- 
dated Gas Company, will welcome the members on behalf 
of that company, 

The following papers are announced: 





President’s Address .................... Champ S. Vance 
1, General Utilization of Gas: By Gas Exhibit Committee. 
a—Gas Street Lighting ................ C. B. Babcock 
b—Gas Lighting in the Home...... R. J. Thompson 
c—Domestic Use of Gas.............. B. S. Pedersen 
d—Industrial Uses for Gas............... H. P, Pitts 
e—Water Heating by Gas............ H. R. Basford 


2. The Nature and Extent of the Obligations of a Gas 
Company to Improve Its Facilities and Extend Its 
RD ne i i ate as aka minevh w Geen 6 wok w oo i Cc. P. Cutten 

. The Appliance End of the Gas Business.P. C. Wickersham 

. Welding in Gas Distribution.......... D, E. Keppelmann 

. Wholesale Distribution and Measurement of Gas..., 

OR RECS een ly IRR RENIN are eer yee ..-- John D. Hackstaff 


ot» ww 


6. Problems of Pressure Reduction and Regulation..... 

is it INE Ge Wl <4 v bE bik oe ee dee O Ce A. W. Cash 
BF EID wre 0 soma en 240 Reid cwe sp pve.ein C. A. Luckenbach 
8. Gas Versus Electricity for Cooking.......... R. C, Powell 
ic IN ie cde wk Bilal pa a ete ly Ww gpiaidla H. W. Burkhart 
DCE ds ie taba eet dos cw Nek cokee s oe John Clements 


The Hotel Virginia will be the headquarters of the Asso- 
ciation, at which the meeting, the Appliance display, and 
banquet will be held. The management of the hotel is also 
arranging the following entertainment for the members and 
their families. Tuesday, September 15th, 5 p. m.—Surf bath- 
ing party. Wednesday, September 16th, from 4 to 6 p. m.— 
Reception and tea to the visiting ladies; and Wednesday 
night will turn over to the association the ball room from 
9 p. m. to 12 m. They have also advised that the cour- 
tesies of the golf course, as well as the tennis court, will be 
thrown open to the members of the association. On Thurs- 
day night, September 17th, a theatre party will be given to 
the visiting ladies, 

A banquet will be held in the Hotel Virginia on Thurs- 
day evening, September 17th, at 7:30 o’clock p. m. The price 
of the banquet will be $5 per plate and for which tickets 
can be obtained from the secretary during meeting. 

Plans are being made for an outing for the members and 
their families on Friday, September 18th, full information 
covering which will be furnished members in due time. The 
convention will be called to order promptly at 10 o’clock 
a. m. on Tuesday, September 15th, at meeting hall in the 
Hotel Virginia. 


NEW CATALOGUES. 


Benjamin Fixtures for Gas Filled Mazda Lamps are illus- 
trated and described in a pamphlet just issued by the Ben- 
jamin Electric Manufacturing Company. 

Titan Storage Batteries are beautifully illustrated in 
colors and clearly described in text in an attractive booklet 
from the Titan Storage Battery Company of Newark, N. J. 
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TRADE NOTES. 


E. S. Knight & Company of Portland, Oregon, have ob- 
tained the electrical contract for the new Masonic Hall in 
Silverton, Oregon. 


The Power Equipment Company has opened offices in 
the Boston Building, Seattle, in charge of Grover McHugn 
as local manager. 


The Electrical Engineering Company of Seattle, Wash., 
is equipping the new St. Elizabeth Hospital at Baker, Oregon, 
with a complete electrical layout. 


The Beaver Electric Company of Portland has the eon- 
tract for the electrical installation in the apartment house 
owned by H, O. Triplett on the north side of Harrison street, 
between Eleventh and Twelfth streets. 

The Pacific Fire Extinguisher Company of Portland, Ore- 
gon, has obtained the electrical contract for wiring the two 
new stations of the Pacific Telephone & Telegraph Com- 
pany at Michigan and Killingsworth avenues, Portland, Ore- 
gon. 

The Salt Lake office of the Genera] Electric Company 
has recently taken an order from the Utah Copper Company 
for 188 compensators being used in starting the induction 
motors used in the flotation process which that company is 
now using for the treatment of a part of its ores. 

Geo. J. Henry has returned from the Great Western Power 
Company’s plant at Las Plumas, Cal., where his design for a 
high pressure oil pumping system is supplying the step bearing 
and the governors on the new 18,500 h.p, turbine installation 
recently completed and now in operation. The oil pumping 
system adopted at this plant is similar to that employed in 
the Sierra & San Francisco Power Company’s four 8500 kw. 
units supplying the United Railroads and also designed by 
Mr. Henry. In connection with this latter installation it is 
interesting to note that this method of oil pressure supply 
has operated the governors at this plant for five years with- 
out changing the oil. Mr. Henry also reports considerable 
activity in mining in Plumas county and the delivery 
of a large high pressure lap-welded pipe line for the U. S. 
Government to Manilla for the Camp John Hay installation 
during the last month, Also the six foot lap-welded pipe for 
the large turbine installed at Las Plumas. 


The Westinghouse Electric & Manufacturing Company 
reports the receipt of the following orders for mine appa- 
ratus: 

Yukon Gold Company, Iditarod, Alaska: Six 125 k.v.a. 
oil-insulated, self-cooled transformers. 

Anaconda Copper Mining Company, for Lochray Coal De- 
partment, Great Falls, Mont.: One 75 kw, motor generator set 
and switchboard. 

United Verde Copper Company, Jerome, Ariz.: Three 
300 k.v.a, and three 30 k.v.a., oil insulated, self cooled trans- 
formers for a new smelter at Clarkdale, Ariz. 

Jualin Alaska Mines Company, Jualin, Alaska. One 100 
k.v.a. water wheel generator; three 25 k.v.a. transformers; 
one 75 h.p. motor and one 2-panel switchboard. 

Kennecott Mines Company, Kennecott, Alaska: One 500 
k.v.a., 80 per cent power factor 480-volt, 3-phase, 60-cycle 
normal rated turbo generator unit; and one 2-pane] switch- 
board. 

Tonopah Belmont Development Company, Tonopah, Nev.: 
One 125 h.p. motor for direct connection to Nordberg mine 
hoist; and one 75 h.p. motor for direct connection to Aldrich 
pump. 

Tonopah Merger Mining Company, Tonopah, Nev.; one 
250 h.p, 200 r.p.m, synchronous motor with switchboard panel 
and motor-generator set for driving Sullivan machinery com- 
pressor. 

Burro Mountain Copper Company, Burro, N. M.: Four 
300 k.v.a,, and six 100 k.v.a, and three 37% k.v.a. oil insulated, 
self-cooled transformers, for a new copper property being 
developed by the Phelps-Dodge Company. 
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Beatson Copper Company, Latouche, Alaska: Two 625 
k.v.a., 80 per cent power factor 2300-volt, 3-phase, 60-cycle, nor- 
mal rated turbo generator units; one 6-panel switchboard, and 
two 16 kw. motor-generator exciter sets. 

Keenecotte Mines Company, Kennecotte, Alaska: One 75 
h.p. special motor with magnet, brake and automatic control. 
This motor will be used to drive a tramway and will under 
certain conditions be operated as a synchronous generator. 

Utah Copper Company, Magna, Utah: Four: 10 h.p. spe- 
cial vertical motors for driving agitators for oil flotation. 
This is the third repeat order for this customer covering 
motors for an application especially developed by this com- 
pany. 

Anaconda Copper Mining Company, for the Boston & 
Montana Reduction Works, Great Falls, Mont.: Two 8 ton 
barsteel locomotives. These locomotives are to be of par- 
ticularly heavy construction as they will be used for “bunt- 
ing” charging cars about the smelter. 

Anaconda Copper Mining Company, Butte, Mont.: Eight 
150 h.p. 14-pole motors, with impregnated winding, to be 
operated in couples of 300 h.p. for driving quintuplex mine 
pumps; each complete with automatic auto starter composed 
of type F magnetic switches and six relays mounted on slate 
panel and separately mounted auto transformers. 

Daly West Mining Company, Park City, Utah: One175h.p. 
16 pole motor with magnet switch hoist control. This is the first 
Westinghouse hoist motor to go into Park City and the first 
Westinghouse magnet switch hoist contro] to be installed in 
Utah. One 400 h.p. 150 r.p.m. synchronous motor with exciter 
and switchboard, for driving a Laidlaw-Dunn-Gordon air com- 
pressor, This is the first large Westinghouse motor to go into 
Park City and the first synchronous compressor motor to be 
installed in Utah. 

Utah Copper Company, Bingham, Utah: Six 1 kw. turbo- 
generator units. These will be used for supplying light to 
steam shovels operating in the copper mine. The turbines 
are bolted direct to the shovel frame and supplied with steam 
from the shovel boiler. This order for six units follows a trial 
order for one unit, and the consumer states many shut-downs 
during night operations have been avoided by making each 
shovel carry its own lighting outfit, thus doing away with the 
difficulty of maintaining electric lighting lines in the vicinity 
of frequent blasting. 

Alaska Treadwell Gold Mining Company, Treadwell, 
Alaska: One 4% ton storage battery locomotive with two 
V-50 motors and 68 cells of Edison type A-8 Battery. This 
locomotive is for 25 in. gauge. Also one 8-ton barsteel trol- 
ley locomotive with No 905, 500-volt equipment, steel tired 
wheels, and D-20 trolley. This locomotive is also for 25 in. 
gauge. One No. 354 200 h.p. 2200-volt motor with magnet 
switch control for automatic acceleration. This is the largest 
electric hoist motor in Alaska and the first magnetic switch 
control ever installed there. 


NEWS OF WASHINGTON PUBLIC SERVICE COMMISSION. 

Rules governing all matters relating to wiring for power, 
telephone and telegraph, and lighting lines have been issued 
by the public service commission, amending and supple- 
menting the rules prescribed in the act passed at the last 
legislature. The most important of the new rules specifies in 
detail the precautions which must be taken in the construc- 
tion of lines over railroad crossings. Practically every power, 
telegraph, telephone and lighting company was represented 
at the hearing recently held at Seattle, Wash., as a result 
of which the new rules were issued. 

S. C. Woldenberg, mayor of Leavenworth, has filed a 
complaint with the public service commission alleging that 
the rates charged by the Tumwater Light & Power Com- 
pany for general electrical service are too high. The city 
asks an early valuation of the company’s properties and asks 
for the cancellation of an alleged secret contract for the 
sale of power made with one of the company’s customers. 
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ELECTRICAL CONTRACTORS’ DEPARTMENT 


ELEMENTS OF SUCCESSFUL CONTRACTING. 
BY C. F. BUTTE. 

I have been requested to talk to you from a contractor's 
point of view, and I have taken it for granted that I may 
take my views with the aid of a wide angle lens and a tele- 
scope and touch on many angles and phases of the contract- 
or’s daily work, both at close and distant range. 

The subjects, some thirty in number, which I will take 
up bear more upon the daily work with which each of us 
come in contact, while carrying on our business and will 
cover subjects our association has at times taken up and 
information which may prove of value to many of us. No 
matter what subject is discussed before you at these meet- 
ings, no matter what subject or actions an association may 
take, no matter what efforts may be spent by individuals, 
unless such actions or efforts result in one thing when ap- 
plied to our business, namely greater profits, such actions 
or efforts are not a success, No matter how large or how 
small any business may be, it cannot be successfful unless 
a profit is shown on the work undertaken, whether it is an 
order or contract amounting to one dollar or ten thousand 
dollars. 

Only through efforts such as have been made at meet- 
ings of the character of today, can we obtain the desired 
result. Information disseminated through such talks as we 
have heard, data and tables will be of inestimable value to 
the electrical contractor, who is supposed to know all 
branches of the electrical business, He is supposed to know 
the various contract forms of all the power companies, the 
class of services in all parts of the city, must be familiar 
with every appliance, device or fitting made by all of the 
many manufacturers, some ten thousand or more in number, 
must know where to get the proper materials, must know 
the many rules and regulations of the National Underwriters 
and local departments, as well as the idiosyncrasies of the 
different local inspectors, must understand the many methods 
of building construction, must understand and interpret some- 
what indefinite and indifferent plans and specifications and 
agree to furnish all items and materials essential, whether 
specified or not, must be a good judge of workmen and 
workmanship, must be able to correctly test and report and 
give advice on motors, generators and electrical machinery, 
and be willing to give bids to correct any fault or damage 
and back up his judgment with his capital by spending money 
for labor and material to correct the trouble and from the 
time he starts until he stops the contractor is ‘“‘going some.” 
In fact, the contractor must be like the widower who mar- 
ried a widow and had to decide why his six boys and her six 


“boys were fighting their six boys. It therefore behooves all 


of us to gather as much knowledge and advice through asso- 


_ciating with one another as possible. 


The four subjects paramount to all other subjects in any 
contractor’s business, are: Proper estimating, getting the 
business, a proper cost upon completion of work, and the 
collection of the bills. All other parts of our business or in 
fact of any business are incidental to these four subjects. 


Proper Estimating. 

Estimating properly is something overlooked by many 
contractors and indeed seems to be the most vital question 
we have to handle. The fact that a considerable variation 
may exist in bids that may be submitted on a contract, 
does not always indicate that some error has been made by 
the estimator, however wide the variation may be, but it 
shows that some differences in interpretation of the plans 
and specifications exists, it indicates that some vital fac- 
tors in the handling of the business are unbeknown to the 
estimators, it indicates that some estimator is forced to get 
the centract to hold his job as an estimator, it indicates 


that there may be some angel backing the concern and the 
manager makes one job cover up the loss on the other as 
long as the angel’s wings can be clipped, it indicates that 
some preference is given or that a joker exists in the speci- 
fications, it indicates that a standard is sorely in need for 
estimating purposes, a standard not only in the method of 
estimating, but a standard for materials, a standard for 
quality, a standard for construction. This question leads us 
also to the point of standardizing specifications. There may 
be no question what class of material a specification may 
call for, but, does the specification cover quality in all re- 
spects? Uniform, concise, definite specifications and specifi- 
cations that are complete would certainly rectify many of 
the evils of estimating existing at the present time and would 
mean that all competitors who figure and bid on the work 
covered thereby, would know exactly what is wanted, how 
the work must be done and therefore, would base their esti- 
mate on the same class and character of work, Unquestion- 
ably, the many varied bids now prevailing in the award of a 
contract would be reduced and more uniform and better con- 
ditions would prevail could this ideal condition be obtained in 
the -writing of specifications. Not only would we be 
benefitted as stated before, but we would also know 
what we should prepare for in advance of receiving any 
contract; our stocks of materials could be handled more eco- 
nomically and better, our standards of constructions could 
be more readily grasped by our men, thereby raising their 
standard and efficiency, our bulky detail work could be re- 
duced and in many ways our efforts and work reduced, 
thereby increasing our profits without increasing our costs. 
A condition of this kind can never be obtained by individual 
effort, but must be carried on continuously by the concerted 
effort of all association members, each and all working col- 
lectively and individually through their association. 

Many of the leaks, many of the mistakes and many det- 
rimental contracts would be avoided and stopped by a stand- 
ard specification and many charges to experience would be 
saved the contractor, again showing a profit. Furthermore, 
a standard specification would raise the quality of the work, 
as it is human nature collectively to standardize the best 
and not the poorest. We also find many specifications that 
are practically excerpts from the code in addition to the 
clause that the work must comply with the N. E. C. and local 
rules, while frequently these same specifications are very 
indefinite on points that should be fully covered. This lack 
of definiteness is liable to furnish a contractor reasons to 
bid on inferior work, such as ordinary plug cutouts instead 
of panel boards and switches, wood planking for main 
switchboard and many items of this kind, as long as it will 
pass inspection. 


The education of the public in demanding and using 
standard electric materials and wiring would aid greatly to 
the adoption of standard specifications, as it is a fact that 
the public is our consumer even though dealing through an 
architect or engineer. We may say that the real cause 
for lack of a standard in specifications is the ignorance of 
the layman regarding the difference in quality of materials 
and work, as most of it is concealed when they see it, and 
as long as the lamp brightens, even if not up to full can- 
dlepower, they believe the work is well done. In contract- 
ing for other things and in the purchase thereof the average 
citizen seldoms considers lowest .price, but generaily consid- 
ers quality. Brown could buy a suit of black cloth for $12.50 
but, does he not pay $25.00 instead, as it is of better quality? 
Is it not reasonable to presume he would do the same if 
he knew something about the quality of electrical materials? 
The time that it would require to educate the public to this 
point may take longer than we could claim on this world. 
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but let us endeavor to educate the architects and engineers 
to this point assiduously and hasten the termination of cha- 
otic conditions. 


A standard for materials of equal quality although made 
by different manufacturers would aid greatly towards ob- 
viating unpleasant arguments with owners and architects. 
A standard of this kind would also correct the chaotic con- 
dition of our stocks, as we now have many brands of the 
same thing on our shelves. 


The contractor is not entirely free from blame for any 
chaotic conditions that may exist at the present time, as many 
contractors could not be depended upon to recognize quality 
for materials and construction, but rather than lose a con- 
tract would base their bids on inferior and poorer construc- 
tion and materials. 


Another deficiency prevalent with our fellow members 
and competitors, and which seems a common fault with all 
of us, is the lack of importance given to the consideration 
of items of expense and unproductive labor costs, that enter 
into our costs to carry on our business. 


The items that constitute overhead expense are many. In 
brief, any expenditures in salaries, rents, light and power, 
stationary telephones, cartage charges, stock losses and in 
fact any expenditures that cannot and are not charged directly 
to the costs of your work should be considered as overhead 
expense. The following lines will vividly convey the neces- 
sity of knowing something about your overhead expense and 
the application of your knowledge in your work. 


Of bookkeeping I knew nary a line, 
Of credits and finance the same; 

But still, I went into the business 

Of wiring—a wonderfully easy game. 


I never considered such trifles as rent, 

And taxes and insurance, thought I, 

Were small considerations after they were spent— 
My profits would show bye and bye. 


What knew I of overhead expense, 

Or of the items of which it was made? 
They told me it was at least 34 and six-tenths, 
The monthly amounts which I had paid. 


There were thirty-nine reasons al] together 
Why I failed and was put on the “run,” 
The thirty-ninth and most important was— 
I should never have begun. 


Getting the Business. 

Initiative is unquestionably the keynote and answer to 
getting the business. We only need to look around a wee 
bit to see that this one word explains the success of all our 
successful business men, all of our great workers, all of 
our great inventors, and all of our great men. Can we not 
trace the wonderful work of Thomas A. Edison to initiative? 
Was not the great work of George Westinghouse due to 
initiative? Is not the success of any of our great business 
concerns of the present day due to initiative? This one word 
will explain how to get the business and no matter how bril- 
liant a man may be, no matter what capital may be available, 
no matter what resources or qualifications may be com- 
manded, if initiative is not combined therewith success can- 
not and will not be obtained. This world will not and does 
not want at the pinnacle of success any man who does not 
do the right thing at the right time without being told. The 
world only bestows its big prizes, honor, money and success, 
for this one thing initiative. 

Service is another quality essential for getting the busi- 
ness. While this word is undoubtedly overworked, the 
action unquestionably is underworked. 
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Service to your regular customer even though he may 
not have an order at the time, but wants to know about 
something that you should know about, is an item frequently 
neglected. Service means to get your men at the job at 
the hour promised and when the job is completed it will be 
the job done and not the customer. Service means to be 
prepared for any emergency that may arise, and to be able 
to handle any matters pertaining to your business without 
delay. Service means to have men available by rearranging 
work on hand to take care of any urgent case, and give 
your customer power or light with least possible delay, 

Frequently one hears of other branches of the building 
industry calling upon a contractor to take care of certain 
work at once and when the men arrive at the building the 
work cannot be done for several days hence. Do you know 
why this occurs? The writer has investigated several of 
these cases and invariably the same reply is given, “You elec- 
trical contractors are always a couple of days behind in 
your promises and for this reason we call up beforehand to 
be sure the men will be on the job in time.” 

Fellow-contractors, we must correct our own faults be- 
fore we can correct the faults of other branches of the busi- 
ness and profession. In many ways you can show your old 
customers and prospective customers through accommodation 
and service, that their orders and business should be handled 
by you, and with initiative and progressive actions you un- 
doubtedly will succeed in landing many orders and contracts. 

Service is also a vital factor in obtaining proper costs 
in your work, service in handling your materials, service in 
furnishing the necessary tools, and service in furnishing your 
men with the proper information, plans and working lay- 
outs. Do you all realize the labor lost unnecessarily by the 
starting and carrying on your work with insufficient infor- 
mation and working layouts? Can you expect your men to work 
efficiently, economically and rapidly if they must ravel into 
a set of plans consisting of many sheets each time they start 
a run of conduit? Can you expect your men to complete 
the work within reasonable time, if they must stop and start 
on the same parts several times on account of lack of detail? 

Do not always blame the man who performs the work 
when the labor costs on your work’'is high. First investigate 
and discover the reasons therefor, and possibly it may be on 
account of delinquent service over which the man had no 
control. I say ‘‘over which the man had no control” for the 
reason that service enters in a considerable degree into the 
work the men perform over which the man has control. Can 
you believe that the average man uses only ten per cent of his 
brain cells and ten per cent of his physical powers? 
This average was deducted after careful research over 
a long period by the late Professor James of Har- 
vard. The statement made is possibly very startling, 
however, is it not true that man’s failure can be traced to 
mental and physical inefficiency and lack of power to con- 
centrate and apply the qualities that he may possess? Have 
you net heard of men who are efficient when working for one 
contractor and inefficient when employed by another? The 
reason is human inefficiency, either on the part of the em- 
ployer or employee, and should be overcome by the devel- 
opment of human efficiency. All these factors enter into 
the costs of your work and are vital to all of us, as our 
profits depend upon our costs when contracts are completed. 

The material item is also a vital factor in your ultimate 
cost, not only in the sense of purchases, but also in the 
manner in which it is handled, supplied and delivered to 
the work. 

The shortage of material on your work is an evil] for 
which there is absolutely no excuse. However you must 
admit that such shortages do exist. I do not include ma- 
terials that are required for alterations or changes made in 
the work as it is underway, but materials which you knew 
about before the work was started. 

(To be continued.) 
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NEWS NOTES 


FINANCIAL. 


SAN FRANCISCO, CAL.—The finance committee of the 
Supervisors has concluded to allow the Pacific Gas & Elec- 
tric Company $1000 as a compromise on its claim for light- 
ing iast year during the period when it was involved in labor 
troubles. 

NEWPORT, CAL.—An ordinance has been adopted by the 
city council providing for the issuance and sale of city bonds 
in the sum of $20,000 for the acquisition and construction 
of a municipal electric lighting system, consisting of posts, 
lighting fixtures, lamps, wires, cables, conduits, etc. 

SEATTLE, WASH.—At a meeting of the council held dur- 
ing the past week ordinances were passed ratifying and con- 
firming the loan of $400,000 from the $1,400,000 bonds voted 
in November, 1910, for enlarging the light plant, and ratifying 
and confirming the loan of $404,000 of the $425,000 light and 
power bond issue. 

ESCONDIDO, CAL.—Word has been received from the 
State Board of Control that it will take $75,000 of the 
$100,000 municipal water plant bonds. The other $25,000 
will be taken by private parties. Plans for the water plant 
will be carried forward without delay. They call for a pump- 
ing plant along the Escondido River, building of an impound- 
ing reservoir, and construction of a complete distributing 
system. 

SAN FRANCISCO, CAL.—The United Railways Invest- 
ment Company has paid the installment of $200,000, together 
with interest now due on its issue of 6 per.cent serial notes. 
The block paid off is designated as series “L.”. With this 
payment there is left $1,100,000 of the original issue. The 
notes were put out to acquire $3,500,000 of first preferred 
stock of the United Railroads of San Francisco and are 
secured by deposit of that stock and by $1,500,000 additional 
previously acquired, 

ILLUMINATION. 

ABERDEEN, WASH.—The city council has granted the 
gas franchise asked by L. H. Burnett and his associates. 

CHICO, CAL.—The Development Committee of the Chico 
Business Men’s Association is promoting the installing of 
electroliers in the main streets of the city. 

- SAN JOSE, CAL.—Plans and specifications for the high- 
way lighting of Willow Glen lighting district have been pre- 
pared. Bids will be opened September 8th. 

PASADENA CAL.—Six bidders submitted bids on the 


“steam turbine unit and generator for the municipal] light 


plant. Some of the bids ran as high as $50,000 for the combi- 
nation. 

POMONA, CAL.—Work will begin shortly on the installa- 
tion of ornamental street lights in this city. A system for 
the entire business district and probably the residence ats- 
trict is planned. 

FALLON, NEV.—The Nevada Valleys Power Company 
has applied for a franchise to transmit electricity for light- 
ing and power purposes aiong certain public roads ‘in 
Churchill county. The granting of the franchise will be 
filed September &th. 

MANHATTAN, CAL.—The California Edison Company 
has been awarded a contract for lighting Wiseburn road 
from Farrell to Gould street and the lighting of Farrell street 
from Herrin to Wiseburn street, The system will be in- 
stalled immediately. 

BOISE, IDAHO.—The public utilities commission has 
granted a certificate of public convenience and necessity 
to Dunkle Bros. who have formed a co-partnership to install 
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an electrical generating plant in the town of Plummer to fur- 
nish electricity for lighting and power purposes. 

FLORENCE, ARIZ.—Mr. Arthur, general manager for 
the Douglas Investment Company, holding company of the 
Florence Improvement Company, is considering the instal- 
lation of an electric plant in this town. A light franchise 
will be submitted to the council in the near future. 


TRANSMISSION. 


CORDOVA, A. T.—The council has introduced an ordi- 
nance granting a light and power franchise to Harry H. 
Knox, 


OREGON CITY, ORE.—The franchise. of the Clackamas 
County Gas Company to lay mains on Whitehouse road to 
Oswego has been granted by the county court. 


SEATTLE, WASH.—Nettleton, Bruce, Eshbach Company 
at $164,565, submitted the low bid to the board of public 
works for completing the Cedar River dam. 


PHOENIX, ARIZ.—The Hydraulic Power Company, which 
owns and operates the Fossil Creek power plant, contem- 
plated constructing a larger plant on upper Verde River and 
furnishing power to a number of communities in Yavapai 
county. 

VANCOUVER, WASH.—A hearing will be held by the 
Board of County Commissioners on September 11th on the 
proposed franchise of the Western Light & Power Company 
asking right to operate a power line along certain roads 
in Clark county. 


CENTRALIA, WASH.—The Independent Electric Com- 
pany, a subsidiary of the Washington-Oregon Corporation, 
has petitioned for a license to construct electric light and 
transmission lines along the Winlook and Cowlitz road. The 
board set September 10th as the date of hearing the appli- 
cation. 


DRAIN, ORE.—A contract has been signed with the 
Douglas County Light & Water Company for furnishing 
electric current to this city. This calls for the extension of 
the line from Oakland north at once. John W. Hogg of Suth- 
erlin has been engaged by the council to superintend the 
installation of the distributing system. 


LEWISTON, IDAHO.—On the motion of Commissioner 
Fred Emery, who has long championed the construction of 
a dam and power site on the Clearwater River near Porter's 
slough, the city council authorized the employment of James 
Morris, engineer of Portland, to come to Lewiston and after 
examination supply the council with preliminary data rela- 
tive to the estimated cost of construction, the amount of 
power to be derived and the cost for distributing the same 
and other necessary information. 

LOS ANGELES, CAL.—The protest of property owners 
on Forty-fifth street, in the Vermont Square district, against 
the Southern California Edison Company, and their insist- 
ence that the poles he placed in the alleys, has brought 
forth from the board of public works a renewed declaration 
of its policy on this line. The board has declared that it is 
its intention to compel the placing of poles in alleys in such 
tracts where such construction can be made at a reasonable 
expense, and it has so notified the public utilities companies. 
The change of the poles from Fifty-fifth street can be made 
for about $500. 

LONG BEACH, CAL.—The city council has demanded 
that public service corporations remove poles and take over- 
head wires from the business district. The Southern Cali- 
fornia Edison Company and the Sunset Telephone have 





August 29, 1914.] 


complied, agreeing to start on the improvement soon. The 
district in which the companies will run their wires in under- 
ground conduits is bounded by the ocean, Third street, Elm 
and Chestnut avenues. The cost of the improvement will 
approximate as follows: Edison Company, $60,000; Sunset 
Telephone Company, $20,000; Home company, $12,000. Ac- 
cording to the agreement between the city and the two larger 
corporations, the work of removing the poles and wires and 
placing them underground must be finished by December 


31, 1915. The two concerns have agreed to extend the con- 
duit system. 
WINNEMUCCA, NEV.—At a _ special meeting of the 


county commissioners the Nevada Valleys Power Company 
presented an application for a franchise for electric light 
and power lines throughout Humboldt county. Action will be 
taken by the commissioners at the October meeting. The 
company is a Nevada corporation, with head offices in Reno. 
Edson F. Adams is president of the company and F. J. 
Early is secretary. The petition is for a blanket franchise, 
giving the company the use for its purposes of all the pub- 
lic roads and highways and streets and alleys of all the un- 
incorporated towns and villages in Humboldt county. It is 
understood that this is the company which proposes to bring 
electric power into Rochester, its line running through Love- 
lock and Oreana. The power is to be transmitted from the 
government’s plant at Lahontan, in Churchill county. From 
the fact that a blanket franchise is asked for, it is presumed 
that the company proposes to eventually extend its lines to 
other parts of this county. 


TRANSPORTATION, 


SEATTLE, WASH.—The council introduced an ordinance 
authorizing the purchase of auto street cars. 


TACOMA, WASH.—The supreme court has handed down 
a decision upholding the validity of Tacoma’s $35,000 bond 
issue for the municipal car line. 


TACOMA, WASH.—Bids will be received by Public 
Works Commissioner Woods September 8th for steel for 
the municipal car line. A five per cent check must accom- 
pany bid. 

SACRAMENTO, CAL.—The first of the six modern pay- 
as-you-enter street cars purchased by the Pacific Gas & 
Electric Company for use in Sacramento will arrive from St. 
Louis by September Ist, and two will be put in operation 
here by September 6th. Within 30 days the other four are 
scheduled to arrive and be put in operation. 


POCATELLO, IDAHO—The council has granted a fran- 
chise to J. D. Browning for the construction of a street rail- 
way system. The franchise calls for 1% miles of operating 
line to be constructed the first year and the same amount 
of mileage in each of the two following years. The company 
to be organized will probably be known as the Pocatello Trac- 
tion Company. 

OAKLAND, CAL.—A new timetable was put into effect 
August 24th by the Oakland, Antioch & Eastern Railway, 
showing six trains making direct connection from and to 
points on the Northern Electric Railway and the Sacramento 
& Woodland Railway via Sacramento. It will enable passen- 
gers to make direct connections from and to Marysville, 
Yuba City, East Gridley, East Diggs, Oroville, Chico, Colusa, 
Live Oak and Woodland. A fast schedule between these 
points and Oakland, Berkeley and San Francisco has been 
arranged for the new timetable. 

PROVO, UTAH.—Seven hundred and fifty residents of 
Salt Lake City, Provo and intervening towns along the 
new Orem Interurban electric line celebrated the formal 
opening of this line in Provo on August 14th by a banquet 
given by the Provo Commercial Club. A special train over 





the Orem line carried 120 passengers from Salt Lake City 
and Ogden. 


Governor William Spry, Mayor C. T. Decker 
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of Provo, and Mayor Samuel C. Park of Salt Lake City, spoke 
of the great benefit which this new line will be to the terri- 
tory served by it and urged the residents along the line 
to give the company their loyal support. W. C. Orem, presi- 
dent of the Salt Lake & Utah Railroad told the story of its 
promotion and reviewed in brief the history of the construction 
work. He thanked the county and city commissioners pres- 
ent for their aid and help in granting franchises and for 
generally co-operating with the officers during the construc- 
tion of the road. 

VALLEJO, CAL.—Attorney Theo W. Chester, represent- 
ing the Northern Electric road, accompanied by Superintend- 
ent W. A. McGovern and Jas. W. Grace, claims agent, 
appeared before the city council and asked that the fran- 
chise of the railroad be extended, When the franchise was 
given the railroad in February, 1911, it was agreed that the 
work should be completed in three and a half years. This 
has not been done and unless some provision is made to 
extend the time, the Northern Electric will lose its local 
rights. Chester explained to the council that the road had 
been handicapped by a very weak money market, but that 
indications were that the work could be completed next year. 
The council finally decided to take the matter under advise- 
ment, although it is possible that some changes may be 
made in the new franchise which will be issued. Chester 
read a statement showing that the company had recently 
put $120,000 in improvements which was intended to show 
that it really meant business. He also said that work will 
be resumed at this terminal as soon as the money is avail- 
able. 


TELEPHONE AND TELEGRAPH. 


OREGON CITY, ORE.—The county court has granted 
a franchise to the Home Telephone & Telegraph Company to 
construct a line to Lake Shore Villas on Oswego lake. 

STEVESTON, B. C.—Negotiations are going rapidly for- 
ward whereby the Farmers Telephone Company of Lulu 
Island will be absorbed by the B. C. Telephone Company. 

EVERETT, WASH.—A permit has been granted to the 
Postal Telegraph Company by the county commission to 
place an entirely new line of wires across Snohomish county. 

SAN FERNANDO, CAL.—The city council has granted 
permission to the Consolidated Securities Company to trans- 
fer its telephone franchise to the San Fernando Telephone 
& Telegraph Company. 

VALDEZ, A. T—The Valdez Electric Company is plan- 
ning an extension of its telephone system to Camp Comfort, 
possibly to Wortman, on the government road and to the 
head of Mineral Creek. 

EUGENE, ORE.—The county court has granted a fran- 
chise to A. H, Tyson for the construction and operation of 
a private telephone line over the county roads in Ferland 
addition to Santa Clara. 

COLFAX, WASH.—The board of county commissioners 
is considering the application of H. G. Kirkpatrick of Tekoa 
for a telephone franchise for a line from Tekoa to Plummer 
and De Smet Mission, Idaho. 

SILVER CITY, N. M.—A telephone line to extend from 
a point near Hanover to ranger headquarters, 7 miles above 
Mimbres, is now under construction by the forest service. L. 
V. Slonaker is in charge of the work. 

LA JOLLA, CAL.—The Pacific Telephone & Telegraph 
Company is contemplating improvements to the amount of 
$9000 on its local branch. The plans call for a general 
overhauling and outfitting of the entire plant. 

RIVERSIDE, CAL.—Bids will be received up to Septem- 
ber 21st by the board of supervisors of Riverside county, for 
a franchise to maintain a telephone and telegraph system in 
the town of Blythe, application for which was made by Floyd 
Brown. 
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American Ever-Ready Works of National Carbon Co... 


Los Angeles; 755 Folsom Street, San Francisco; 


Seattle. 
Benjamin Electric Manufacturing Co.................. 
Rialto Bidg., Sam Francisco. 
Blake Signal and Manufacturing Co................. 
680 Howard Street. San Francisco. 
Fa a 8 nab os SACS CRN be BRE eee 4 
(See Pierson, Roeding & Co.) 
Busch-Sulzer Bros.-Diesel Engine Co.................. 5 
Rialto Bidg., San Francisco. 
Century Blectric Co...... 


614 South Grand Avenue, Los Angeles; 
Street, San Francisco; Seattle; Spokane. 


Colonial Lamp Works..... sa 6 si heise VE ae 4.0 
444 Market Street, San Francisco. 
Ct MG 5 ais v6 dak k 5 Ooo ws kA koe hg ae bene 


Title Insurance Bldg., Los Angeles; Salt Lake City; 
First National Bank Bldg., San Francisco; Seattle. 


Coen, : FAI Fr se os 6 5 6 np 00 0.65.0: 0.0) 4 coisa mie'e eves 5 
Chicago, Ill. 
Cutler-Hammer Manufacturing Co...............:0eeeees 


579 Howard Street, San Francisco; Morgan Bldg., 
Portiand, Ore.; San Fernando Bidg., Los Angeles, 


Sh Se es ok 5 0 0 ea iw reeks sae ie eveces eek aa 
(All Jobbers.) 
Dearborn Drug and Chemical Works................ il 


355 Bast Second Street, Los Angeles; 301 Front 
Street, San Francisco. 


Edison Lamp Works of General Electric Co........ 
Rialto Bidg., San Francisco. 

Edison Storage Battery Supply Co................... 11 
441 Golden Gate Avenue, San Francisco. 

UT IE RLS seh koh As oo 0.008 8.0's Dee adegesccee 


247 Minna Street, San Francisco; Gentral Building, 
Los Angeles. 


Electric Storage Battery Co....... Perri eT te 


Pacific Electric Bld Los Angeles; Spalding Bldg., 
Portiand; 118 New ontgomery Street, an Francisco; 
Colman Bicg., Seattle. 


Fairbanks, Morse & Co........... - AML hg ite «0 


Los Angeles: Portland; 651 Mission Street, San Fran- 
cisco; Seattle; Spokane. 


Fort Wayne Electric Works of G. E. Co.............. 
Rialto Bidg., San Francisco; Colman Bldg., Seattle. 
Genera] Electric Co...... che ibaa k nied ae bine ¥ 0584.4 


124 W. Fourth Street, Los Angeles; Worcester Blidg., 
Portland; Rialto Bidg., San Francisco; Colman Bidg., 
Seattle; Paulsen Bldg., Spokane. 


Habirshaw Wire Co...... 
(See Western Electric Company.) 
a RTI pins Sao Ee nis 5 4 ce deb wees cee’ 11 


830 So. L. A. Street, Los Angeles; 345 Oak Street, 
Portland; 807 Mission Street, San Francisco. 


BipeaianG-Hulee BOOGTIS CO... wesc ccc cece es sceeccns 
1707 Naud Street, Los Angeles. 

Holophane Works 
Aronson Bidg., San Francisco. 

a ss ns Ubiadin ya d-caSoa oho4 LURE O Mea 
141 Second Street, San Francisco. 

SE OE Ee sis-ois Sos 0 ek Eek eS Oe es wee he 
Rialto Bldg., San Francisco. 

Indiana Rubber and Insulated Wire Co.............. 3 
807 Mission Street, San Francisco. 

Kellogg Switchboard and Supply Co................. 
Aronson Blidg., San Francisco. 

Klein & Sons, Mathias .................. nun ko aie aw 5 
579 Howard Street, San Francisco. 

K-P-F Electric Co... 
37 Stevenson Street, San Francisco, 

Leahy Manufacturing Co................. peewieceus ce 11 
Bighth and Alameda Streets, Los Angeles. 

Locke Insulator Manufacturing Co.................... 4 
(See Pierson, Roeding & Co.) 
Mannesmannrohren-Werke 
Rialto Bldg., San Francisco. 


56 Natoma 


Soe ee OO ee ee 
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McGlauflin Manufacturing Co................. eee vu ee ll 
Sunnyvale, Cal. 

ee II 5 aco eine SCOT Ba canes soe he eats 
Monadnock Bldg., San Francisco. 

AO NF Ee ess race iiss Ee Th 


Van Nuys Bids. Los Angeles; ppalsing Bldg., Port- 
land; Kearns Bidg., Salt Lake Cit 40 First Street, 
San Francisco; Mutual Life Bldg., Seattle; Santa Rita 
Hotel Bldg., Tucson. 


en a es Oe Pe. eos ck 04 dank bids on aici dewee 
151 Potrero Avenue, San Francisco. 
National Conduit & Cable Co., The...............e000s 


Trust and Savings Bidg., Los Angeels; Rialto Bldg., 
San Francisco. 


National Lamp Works of G. E. Co.................0000. 
(All Jobbers.) 


New York Insulated Wire Co................ccsceces 
629 Howard Street, San Francisco, 

Okonite Co. (The) 
(All Jobbers.) 


Nee ee in cuwaiide ssbbemaben 11 
1312 E, 12th Street. San Francisco. 


Pree Meet OUT G I o o oin sk cocks ca vescdocdeuee 2 


236-240 So. L. A. Street, Los Angeles; 90 Seventh 
Street, Portland; 526 Thirteenth Street, Oakland; 575 
Mission Street, San Francisco; 307 First Avenue, So., 
eattle 


PRS PU WENN OD en ccc keac ic vecccucedevvess il 
2219 Harrison Street, San Francisco. 
I SINE We ONG Sid s bec cds cabewnaders 4 


Pacific Electric Bldg., Los Angeles; Spalding Bldg., 
sone: Rialto Bldg., San Francisco; Colman Bldg., 
eattle 


Pittsburgh Piping & Equipment Co............... oN 
Monadnock Bldg., San Francisco. 
Schaw-Batcher Company, Pipe Works, The........... 


211 J Street, Sacramento; 356 Market Street, San 
Francisco, 


EU ON i a's aba dae ob oeeebmemen © ec 
117-19-21 New Montgomery Street, San Francisco. 
Simplex Mlectric Heating Co..... 0... ccc ccsccccess 14 
612 Howard Street, San Francisco. 


I Ss Sec cceecueevcesvevese 
Flood Bidg., San Francisco. 


Sprague Electric Works of G. E. Co................... 
Rialto Bldg., San Francisco; Colman Bldg., Seattle. 


Standard Underground Cable Co..............+.0.... 

ppret National Bank Bidg., San Francisco; Hibernian 
dg., Los Angeles; Yeon Bidg., Portland; Central 

Bae” Seattle, Wash. 

i Cr OWS eis 0 6 oh ce Ree NWE UES 0 ope ele 


(See Western Electric Co.) 


CY I Ns a sik bas Coes Cee Sas bS esc eevee 
56 Natoma Street, San Francisco. 


Wagner Electric Manufacturing Co................... 5 
Rialto Bidg., San Francisco. 
ER SRO BID 5 neha 6h » 4c oR.ieS OEE) 00.8008 


119 East Seventh Street, Los Angeles: 507 Sixteenth 
Street, Oakland; 680 Folsom Street, San Francisco; 
907 First Avenue. So., Seattle 


Westinghouse Electric and Manufacturing Co........ 6 


60-52 East Broadway, Butte; Van Nuys Blidg., Los 
Angeles; Bldg.. Portland; 212 So. W. Temple, 
Salt Lake City; 165 Second Street, San Francisco; 
Central Bldg., Seattle; Paulsen Bldg., Spokane. 


Westinghouse Machine Co...............sseeceeecens 
141 Second Street, San Francisco. 

Ro ere eee ee ey Pee eee 
(See Westinghouse Electric and Manufacturing Co.) 
Weston Electrical Instrument Co...............05-00.. 3 
682 Mission Street, San Francisco. 

re: Oe Gn seam hs espn asans de hap ane 


444 Market Street, San Francisco; 1758 North Broad- 
way, Los Angeles. 
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